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Summary 

 
The authors review the problems, which are less known, and presented in the 

scientific data, concerning the so-called “double-cancer” diagnosed synchronously or within 

a relative short period of time. Eight cases of “double-cancer” were investigated: seven in the 
canine, and one in the feline.  
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This topic which represents an absolute premiere, could not be found 

anywhere in the national and international scientific data. 
 

Materials and methods 
 
Seven canine and one feline “double cancer” cases were diagnosed 

following the clinic and paraclinic investigations (1, 2, 3, 4).  
These cancers developed synchronously in some cases (five) and in other 

cases (three), in different periods of time, within the range of four-twelve months. In 
all cases, the final diagnosis was performed after tumoural biopsy in most cases 
(for external tumours) or after surgery ablation of internal tumours, and MGG 
classically stained impression smears performing (table 1). 

Table 1 
Animals identified as two different cancers carriers 

No Species/ 
gender 

Breed/age “Synchronous” cancer “Concurrent“cancer 

1 Feline/female European 
shorthair/ 
eight years old 

Subcutaneous fibrosarcoma
* 

Anaplasic 
adenocarcinoma 
mammary gland

** 

 

2 Canine/female Rottweiler/ 
nine years old  

 Solid mammary 
adenocarcinoma 
Rhabdomyosarcoma 

3 Canine/female Boxer/ 
ten years old 
 

 Solid mammary 
adenocarcinoma 
Tegumentary malignant 
melanoma 
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4 Canine/male Rottweiler/eight 
years old 

Chronic myeloid leukemia 
Osteoblatic osteosarcoma 

 

5 Canine/male Afghan Hound/ 
12 years old 
 

Solid adenocarcinoma – 
perianal glands 
Nasal vegetative 
adenocarcinoma 

 

6 Canine/female Mixed breed/ 
14 years old 

Costal liposarcoma 
Mammary tegumentary 
malignant melanoma 

 

7 Canine/female Poodle/ 
12 years old  
 

Solid mammary 
adenocarcinoma 
Splenic B-cell multicentric 
lymphoma 

 

8 Canine/male Boxer/ 
12 years old 

 Anal adenocarcinoma 
Rhabdomyosarcoma  
 

* 
- Normal font – low or medium malignancy 

** - Italics underlined – excessive malignancy  

 
Results and discussions 

 
The eight cases presented the following anatomo-morphoclinical overall 

pictures: 
1. Cat, eight years old, female, European shorthair, diagnosed with a type 

of anaplastic adenocarcinoma with pappiliferous areas on mammary gland and, 
synchronously, with fibrosarcoma of hind leg as well. 

2. Dog, nine years old, female, Rottweiler, diagnosed with a type of solid 
adenocarcinoma of mammary gland, followed within some months after surgery by 
a rhabdomyosarcoma of a hind leg. 

3. Dog, ten years old, female, Boxer, initially diagnosed with a pappiliferous 
adenocarcinoma of the mammary gland that further developed into a tegumentary 
malignant melanoma. 

4. Dog, eight years old, male, Rottweiler, diagnosed with two synchronous 
primary cancers having no connection with each other, respectively: a chronic 
myeloid leukemia, and an osteoblastic osteosarcoma in one leg. 

5. Dog, 12 years old, male, Afghan hound, with two synchronous and total 
different cancers: nasal vegetative carcinoma, and solid adenocarcinoma of the 
perianal glands.  

6. Dog, 14 years old, female, mixed breed, presented concurrently a 
tumour in the costal area, diagnosed as liposarcoma, and a mammary gland 
tegumentary tumour, infiltrating the mammary gland as a malignant melanoma. 

7. Dog, 12 years old, female, Poodle, diagnosed concurrently with a 
mammary solid adenocarcinoma, suffering in a short time a spleen ablation, as it 
presented a tumour that proved to be a cellular centrocytic non-Hodgkin‟s B 
malignant lymphoma.  



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVI(1), 2013, TIMIŞOARA 
 

 7 
 

8. Dog, 12 years old, male, Boxer, that suffered initially a surgical ablation 
of an anal adenocarcinoma, followed by a second surgery (within several months) 
involving a tumour developed in the dorsal area, diagnosed as rhabdomyosarcoma. 

This brief presentation representing a premiere in the scientific data sheds 
light on the pathogenesis of the malignant neoplasia. Therefore, a challenging 
question is legitimately arising: how both synchronous cancer development of 
malignant cell proliferation in two totally different tissues, and second cancer 
occurrence involving an absolute different tissue, after surgical ablation of the first 
one, can be explained? In answering these two challenging question, different and 
hypothetical assumptions are implied, for sure. 

Therefore, in order to explain the synchronism of malignant neoplasia, a 
very quick development leading to the animal death, due to the excessive 
malignancy of one of the two diagnosed cancers, is to be noted (see Table 1). 

Concerning the two cancers onset in different moments, the lack of early or 
late metastasis of the first cancer is to be noted, carrying a low or medium 
malignancy, generally. It is very possible as the “proliferative malignant cell 
impulse” onset to be in a less “reactive” tissue in comparison to the changing cell 
stimulus of a normal cell into a malignant one, therefore it phenotypically generated 
the primary low or medium malignancy. Hence it acted as a “super mutant” of the 
normal cell genotype, which, identifying in the animal body the less “reactive” tissue 
for these genotypic mutations, generated a phenotypic expression of “excessive 
malignancy” of the cells involved in the second cancer that had developed within a 
variable period of time since the first malignant neoplasia. Further investigations 
concerning this new cancer area would provide new evidence in order to 
characterize this phenomenon reported in company animals by the present work 
(note that this phenomenon has been known for a long time in humans). 
 

Conclusions 
 

Two synchronous cancers are described for the first time in companion 
animals. 

The highest frequency is in the canine, in comparison to the feline. 
The prevailing type is the “synchronous” occurrence of the two cancers, the 

“concurrent” cancers (“in different moments”) being less frequent. 
In the synchronous cancers, one of the types is low or medium malignant, 

and the second one is always excessive malignant. 
In the “concurrent” cancers, the first one is not generating metastasis, but 

the second one is always excessive malignant. 
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Summary 

 
The homeostatic status of three serum enzymes under the action of the 

organometallic gallium complex C(85) in rats is presented in this paper. The substance that 
was going to be injected intraperitoneally (i.p.) was dissolved in a solvent medium made up 
of water-ethanol-polyethylene glycol (carrier-solution). Such procedure is practiced in case of 
some organometallic complexes or in case of some organic compounds used as drugs.  

Substances were administered intraperitoneally in the morning at 7.00 a.m. and in 
the evening at 7.00 p.m. as follows: to animals of control group the carrier-solution and to 
animals of experimental group the gallium complex C(85) dissolved in the carrier-solution. 
After 48 hrs from the experiment, blood samples were taken for analyses from the 
anesthetized animals. By analytical methods, specific to clinical chemistry, the serum level of 
the aspartate amino transferase (ASAT), g-glutamyl transferase (g-GT, or GGT) and alkaline 
phosphatase (ALP) was determined.  

There were observed increases of ASAT and ALP both in the morning and evening 
experimental groups. In case of g-GT a morning decrease and evening increase was 
revealed. Variations in the serum enzymes level reveal the effects induced by the 
administered organometallic complex predilectly on the liver function involving some 
sequences of the metabolic interactions in which intervine transferases and hydrolases. 

Key words: gallium, ASAT, GGT, ALP 

 

Investigations regarding the action of gallium (Ga), more exactly of its 
compounds (inorganic and organometallic), are of importance because these are 
considered chemical xenobiotics. The involved domains may be chemotherapy, 
ecology and industrial toxicology (3, 6). In cytostatic chemotherapy Ga is 
considered the second metallic element, behind Pt, whose compounds are suitable 
for clinical use (10). 

In this context one can mention that some Ga complexes like maltolate, 
quinolinolate, protoporphirin are tested for their cytostatic activity in various forms 
of malignancy (4). Inorganic compounds of Ga such as nitrates are approved as 
drug and used in cancer chemotherapy (3). Also, it is known also that some Ga 
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compounds like arsenites are used in industry and have toxic effect. In environment 
Ga is present in small quantities in various mineral compounds (in the soil from 
where Ga can be taken up by plants). 

In this research there were investigated on an animal model (Wistar strain 
rats) the effects induced by the gallium complex noted C(85) on some biochemical 
parameters. Changes in the homeostasis of three serum enzymes, i.e. aspartate 
aminotransferase (ASAT), g-glutamyl transferase (g-GT) and alkaline phosphatase 
(ALP) were pursued. We have chosen to follow these enzymes because they 
reflect mainly the effects induced by xenobiotics – in our case the C(85) gallium 
complex – in the hepatic tissue. 

 
Materials and methods 

 
Tested substance. In this study we used the organometallic gallium 

complex with the general formula:  
 

[PPh4][Ga{PPh(2-SC6H4)2-k
3
S,S',P}-{PPh(2-SC6H4)2-k

2
S,S'}] 

 
noted usually C(85) with the molecular weight M = 1192.01 Da. The C(85) gallium 
complex synthetized in the laboratory of the Department of Inorganic Chemistry – 
Faculty of Chemistry and Chemical Engineering of the University “Babeş-Bolyai” 
Cluj-Napoca (22) as a white cream powder was dissolved in a solution with 
polyethylene glycol (PEG).  

The use of polyethylene glycol (PEG) in a mixture of solvents (the so called 
co-solvents) is suitable in applications of biomedical and pharmaceutical interest 
(19, 21, 23). This solution, considered as”carrier solution”, is used particularly in the 
case of some organic and organometallic compounds. 

Experimental animals. Wistar strain albino rats weighing 100-120 g were 
used. They were fed with commercial dry pellets (produced by S.C. Freman 
Oradea) and received tap water ad libitum. A morning and an evening animal 
series were constituted, each with two groupa. Thus we had one control group in 
the morning (Cp -m) and one control in the evening (Cp-e), as well as one 
experimental in the morning (EII –m) and one experimental group in the evening 
(EII-e). Each group consisted of 6 animals (3 females and 3 males). Animals of 
control groups were injected intraperitoneally (i.p.) with a solution containing 
polyethylene glycol (PEG) obtained by Et-OH 40%: PEG 400 at the ratio 1: 1.5 (the 
carrier solution of the Ga complex) at 7.00 a.m. and at 7.00 p.m. Animals of 
experimental groups were injected i.p. with 2.5 mg/kg body weight (bw) of the Ga 
complex C(85) in solution at 7 a.m. (group (EII –m) and at 7 p.m. (EII –e). Before the 
administration of substances the animals were anesthetized with Anesteran 
(Rompharm Company Bucharest). The experiment lasted 48 hrs when the animals 
were anesthetized again and blood samples were collected for analysis. Finally the 
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animals were euthanatized by an Anesteran overdose and different organ samples 
were excised for tissue analyses.  

Requirements for the protection of animals used in scientific or other 
experiments were respected according to Council Directive 86/609/EEC (24), National 
Governmental Ordinance No. 37/2002 (25) and principles of bioethics (18).  

Clinical chemical investigations. Analytical determinations were made by 
using the biochemical Spotchem Analyzer. Using specific reagent strips 
manufactured by “Arkray Factory Inc.” (Koji-Japan) there were determined from 
blood serum three enzymes: aspartate aminotransferase (ASAT), g-glutamyl 
transferase (g-GT); alkaline phosphatase (ALP). Enzymes determination is made 
also by spectrophotometry: using L-aspartic acid, a-keto-glutaric acid – in case of 
ASAT (l 610 nm); L-g-glutamyl-p-nitroanilide and glycylglycine – in case of g-GT (l 
405 nm) and starting from p-nitrophenylphosphate in aquous medium – in case of 
ALP (l 405 nm). These may offer information on the liver function.  

Statistical evaluation. All the obtained experimental data were statistically 
processed, mean values (X) and standard deviations (SD) were calculated. For this 
purpose the ANOVA (Analysis of Variance) test was used. Finally the Student t – 
test was applied in order to evaluate the significance. 

 
Results and discussions 

 
Investigation of the effect of chemical xenobiotics belonging to the class of 

organometallic compounds on animal models presents a broad biomedical interest 
because of their use as substances (biocides) against diseases and pests in plants 
/ pathogen vectors (agents) in animals and humans as well as substances used in 
the cytostatic chemotherapy. 

Organometallic compounds can be considered as chemical xenobiotics 
and some of them (selectively) are suitable for use in agriculture as well as in 
veterinary and human medicine. One area of great interest emerged, especially in 
the last decades, is their use as cytostatics (9, 10, 11). 

Experimental studies on laboratory animals as well as clinical (veterinary 
and human) research regarding the effects induced by environmental and 
pharmacological xenobiotics followed the serum level of the enzymes: aspartate 
amino transferase, g-glutamyl transferase and alkaline phosphatase. In our 
experiment the homeostasis of the enzymes mentioned above was followed under 
the action of the administered organometallic gallium complex C(85), related to 
chronobiological aspects, too. 

Generally, the activity of ASAT, g-GT and ALP reflects a liver injury 
triggered by environmental xenobiotics or by pharmaceutical xenobiotics 
administered in order to diagnose or to treat diseases, to study various 
biological/pharmacological effects etc. 

Studies regarding chronobiological aspects related to hematology and 
clinical chemistry are important in understanding the molecular mechanisms 
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governing the physiological pocesses (12). Investigations regarding homeostasis 
changes induced by xenobiotics offer useful information for pathobiochemistry, 
pathophysiology, pharmacology (8, 16). Chronobiology studies are relevant both in 
general biology (plants, animals) as well as its applied fields, ie agriculture, 
veterinary and human medicine (13, 20). One area of particular interest is the study 
of the effects of the cytostatics chemotherapeutics (7). 

The obtained results in the morning experiment regarding the effects of the 
Ga complex C(85) on serum enzymes are presented in Table 1. Increase of ASAT 
and ALP and decrease of g-GT was found. 

 
Table 1  

Homeostasis changes of serum enzymes induced by Ga complex C(85) in the 
morning experiment 

  
Groups 

ASAT (UI/L) g-GT (UI/L) ALP (UI/L) 

n X ± SD n X ± SD n X ± SD 

Cp - m 6 62.00±27.32 6 9.33±1.75 6 465.40±267.91 

EII - m 6 68.83±11.60 6 9.16±2.78 5 523.66±296.85 

DX EII  + 6.83 - 0.17 + 58.26 

 
In a pharmacognosy experiment, using the vegetable extract of Ageratum 

conyzoides administered by gavage to rats, Antai et al. (2) determined some 
biochemical parameters reflecting the liver function, among them the ASAT and ALP. 
Values found at control groups are in the order of magnitude as in our research. 

In veterinary medicine experiments with Ga compounds have been 
performed on postnatal foals by Martens et al. (17). The authors followed the 
changes in the amount of various biochemical parameters (for correlation with 
antimicrobial effects) after the administration of gallium maltolate. Within this 
framework the enzymes AST, ALP and g-GT were determined, too. The obtained 
data revealed that Ga maltolate increased the amount of these parameters. More 
evident was the increase of ALP, its values in the experimental group exceeded 
with about 11% the values found in the control group. 

An extended study on hematological and biochemical parameters in pre-and 
post-pregnancy rats was performed by LaBorde et al. (14). Their results regarding the 
values of ALP are similar with those found in our study in the control groups. 

The analytical data on enzymes values found in the morning animal groups 
are shown in the in Table 1 while those related to the evening animal groups are 
presented in Table 2. An overview of the data related especially to chronobiological 
aspects allows the observation that the values of ASAT and ALP in lower in the 
evening Cp-e group as compared to the Cp-m group. This observation shows that - 
in relation to biological - during the day the transfer reactions of amino groups (in 
case of AST) are more intense. Also, in the case of ALP hydrolase, there is a 
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natural evening decrease. This can be explained by energogenic processes that 
occur in all tissues during daytime also illustrated by the variety of isoenzymes 
(structurally and topobiochemically different). In case of g-GT the observed evening 
increase can be explained by the activation of the g-glutamyl group transfer of 
glutathione. It retains attention because serum g-GT is involved in the biogenesis of 
free radicals in the tissue. Hence the concept that g-GT is a marker of exposure to 
xenobiotics that are conjugated to glutathione (15). 

The results concerning the effects of the organometallic Ga complex C(85) 
on serum enzymes in the evening experiment are presented in Table 2. Analytical 
data did not evidence significant values when t-test applied. 

 
Table 2  

Homeostasis changes of serum enzymes induced by by Ga complex C(85) in 
the evening experiment 

  
Groups 

ASAT (UI/L) g-GT (UI/L) ALP (UI/L) 

n X ± SD n X ± SD n X ± SD 

Cp - e 6 58.00±22.45 6 9.83±2.13 6 424.83±218.31 

EII - e 6 88.33±34.40 6 10.33±1.63 6 516.50±285.05 

DX EII  + 30.33 + 0.50 + 91.67 

 
For an overview of the enzymes studied, their role in relation to metabolic 

liver function some characteristics of biomedical interest will be presented below. 
Aspartate aminotransferase – ASAT, named also glutamic-oxalacetic 

transaminase – GOT (EC 2.6.1.1.) is a transferase that catalyzes reversible the 
transfer of the alfa-amino group between aspartic acid (Asp) and glutamic acid 
(Glu). In its catalytic activity ASAT has as co-factor pyridoxal-phosphate (PLP). 
From structural point of view ASAT is a homodimeric compound which contains two 
identical molecules each with 400 residual amino acids having a molecular weight 
of 45 kDa. In clinical chemistry (applied in veterinary and human medicine) besides 
aspartate aminotransferase – ASAT (EC 2.6.1.1.) alanine aminotransferase - ALAT 
(EC 2.6.1.2.) is usually determined. Both enzymes are characteristic for the liver 
function whose homeostasis can be modified by the presence of xenobiotics (food 
contaminants, pharmaceuticals) and by various liver diseases. We preferred to 
investigate ASAT because it was detected in several tissues, i.e. liver, heart (for which 
is considered as a biochemical marker), skeletal muscle, brain, red blood cells.  

Gamma-glutamyl transferase, usually noted g-GT or GGT (EC 2.3.2.2.) is 
an enzyme belonging to the group of transferases. This enzyme transfers the group 
(g-glutamyl) of glutathione to an acceptor which could be an amino acid or a 
peptide. Thus it plays an important role in the cycle of gamma-gluthamyl 
representing the biosynthesis and biodegradation way of glutathione in the 
detoxification of the organism following the action of xenobiotics (e.g. drugs, 
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contaminants). In the organism g-GT is present in tissues such: liver, gallbladder, 
bile duct, kidneys, heart, brain etc. Structurally g-GT is a heterodimeric protein 
localized predilectly in cell membranes. Increase in the serum concentration of this 
enzyme occurs in case of the cell membrane injury caused by drugs, ethanol, and 
various xenobiotics.  

Alkaline phosphatase – ALP is an enzyme belonging to the group of 
hydrolases (EC 3.1.3.1.) which intervenes in the release of phosphate groups from 
different compounds at an alkaline pH in the presence of Zn and Mg ions. It has 
three izoenzymes depeding on formation place, e.g. in liver (isoenzyme ALP-1), in 
bones (isoenzyme ALP-2), in intestine (isoenzyme ALP-3). ALP is acting also on 
phosphate groups on the 5`ending chain of DNA macromolecule. Unlike this ALT 
was found predominantly in liver and in negligible amounts in other tissues (e.g. 
kidneys, heart, and skeletal muscle). 

Changes in this enzyme concentration reveals impaired liver function, 
congestion or obstruction of biliary ducts (liver cholestasis), increase of osteoblasts 
activity caused by certain bone disease, endocrinopathies, malignancies. 

Serum enzymes studied are important in confirming the morphological and 
functional status of the liver exposed to chemical xenobiotics (16), implicitly when 
testing of synthetic chemicals in order to establish biomedical effects. 

A study on the effect induced by nitrogen dioxide inhalation in rats which 
followed changes in the amount of enzymes revealed increases in ASAT and ALT 
(1). The authors pursued also the protective effect of vitamin C and find the 
depression of values when administered vitamin C. Data from control groups are 
similar with those detected in our experiments. 

Determination of ALP have been made in order to pursue the effect of 
chronic exposure of rats to fluoride introduced into the drinking water (5). There 
were detected increases in plasmatic ALP and liver tissue ALP. Extensive 
investigations on tissue enzyme concentration attests the importance of assessing 
the effects on liver function observed experimentally. Increased ALP caused by that 
xenobiotics were observed in our study, too. Marginal considerations made by 
Fernandes et al. (5) showed liver sensitivity response by increasing hepatic ALP, 
so it is considered an important analytical parameter (actually is a tumor marker for 
liver neoplasms). 

In a next stage the experiments with the organometallic gallium complex 
C(85) will be extended to the evaluation of the homeostasis of non-protein nitrogen 
metabolites implied in renal function. Also, the liver, renal and brain tissues will be 
assessed histologically.  

 
Conclusions 

 
Changes in the biochemical homeostasis of the studied enzymes revealed, 

in terms of chronobiochemistry, in animals of control groups an evening decrease 
of ASAT and ALP and increase of g-GT.  
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Effects induced by the organometallic Ga complex C (85) in the morning 
experimental group are characterized by the increase of ASAT and ALP levels and 
a decrease of g-GT. In the evening experimental group the amount of all enzymes 
increased. The increase was more evident in the case of ASAT and ALP. 
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Summary 
 

The jaguar is one of the biggest cats in South and Central America. It has a 
morphology similar to that of the leopard, which is why we tried to establish the anatomical 
characteristics of its vertebral column, from which it is possible to do morphological and 
functional assessments. The study materials consisted of the bones of a male jaguar 
(Panthera onca) with melanism which had been donated for teaching purposes by the 
Zoological Garden in Bucharest. Whereas it is a rare species, we describe in detail the 
vertebrae morphology, in order to complete the existing data in the literature. 

Key words: jaguar, vertebral column, bones, measurements 

 
In order to described the anatomical configurations were used bones from a 

specimen of a male jaguar (Panthera onca), with melanism from Bucharest Zoo. 
Animal weight was about 60 kg, 140 cm in length and 24 years old. As a protected 
species, find it useful to describe the morphology of this, this is useful for 
veterinarians dealing with health insurance of animals in zoos, parks and protected 
areas (7, 8). Jaguaris included in Annex I of CITES (9). 

Jaguars are typically found in a variety of tropical and subtropical habitats 
from the sea level to about 1 200 meters elevations (3 800 meters in Costa Rica). 
While the jaguar is commonly thought of as a denizen of dense tropical forest, it 
also inhabits a wide range of other habitat types, including arid scrub and swampy 
grasslands, and has been recorded from montane forest, lowland evergreen forest, 
dry deciduous forest, and mangrove swamps (1, 2, 3, 5). 

 
Matherials and methods 

 
The study materials consisted of the bones of a male jaguar (Panthera onca) 

with melanism which had been donated for teaching purposes by the Zoological 
Garden in Bucharest. The 24 year old animal weighed 64 kilograms and was 1.4 
meteres in length. The bones had been obtained after the removal of soft tissues 
and were subsequently subjected to a controlled maceration process following 
which they were washed and degreased using regular detergent.  
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Measurements had been made made and the most interesting aspects were 
photographed. The description, identification and omologation were made 
according to N.A.V. 2005. 
 

Results and discussions 
 

Atlas has a triangular alar notch with an opening of about 45
0 

(Fig. 1). Alara 
looking with the depth of 2 cm and 1.5 cm. Medial from alar notch is the lateral 
vertebral hole with big shaft disposed parallel to the ventral arch of the atlas, and 
diameter 0.7 cm. The small shaft of lateral vertebral foramina has 0,4 cm. At the 
caudal border and lateral from the caudal articular surfaces there is the transverse 
foramen, approximately 3 mm in diameter. The second cervical vertebra – axis – 
has a highly developed spinous process (7 cm); it is elongated craniocaudally, with 
thin free edge, finished by a tubercle. The second cervical vertebra has a massive 
body, about 4 cm long. The cranial end of body is transformed into a horizontally 
dens, aproximately 1.5 cm in length. This is flanked by slightly convex, surfaces for 
joint with caudal articular surfaces articular surfaces of atlas. The bodies of III-IV 
cervical vertebrae are relatively long and diminish gradually in length from the III 
(2.5 cm in length) to the last (which are 2 cm in length). The cranial and caudal 
ends tend to be amphycellic. The neural arch is developed, widened, with a low 
spinous process in first. The height of spinous processes increases caudal, 
reaching the maximum hight in the last (3 cm). The transverse processes have the 
ventral branches transformed into a ventral plate, from the III

-th
 to the VI

-th
, where is 

the most developed. 
 

 
Fig. 1. Cervical vertebrae in jaguar (Panthera onca) – lateral wiev (original) 

1-atlas; 2-axis; 3 – 7-III-VII cervical vertebrae 
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Fig. 2. The V-th thoracic vertebra in jaguar (Panthera onca) – craniolateral wiev (original). 
1-spinous process; 2-the vertebral body 3-cranial end of body; 4-cranial costal facet; 5, 8-
cranial articular processes; 6-transverse processes and facet for tubercle of rib; 7-caudal 

articular rib 

 

 

Fig. 3. The VI
-th

 lumbar vertebra in jaguar (Panthera onca) – lateral view (original) 
1-spinous process; 2-mamillary process; 3-transverse process; 4-body of the vertebra; 5-

accesory process; 6-caudal articular process 

 
Thirteen thoracic vertebrae are present. They have a flattened 

dorsoventrally bodies and the ventral vertebral ridge is absent. The spinious 
processes are thickened at the base and tapering at the free end, which is sharp. 
The first thoracic vertebra has the highest spinous process (6.5 cm). The others 
diminish very gradually so as to the last it has 2.5 cm. The last three thoracic 
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vertebrae have accesory processes; the accesory processes of the eleventh are 
the most developed (1 cm) while the ones of the last are less distinct. 

The lumbar vertebrae are amphycellic and have a dorso-ventrally flattened 
body; the body width increases from first to last. It has no ventral ridge. The 
spinous processes are wide, short, angled cranially. The transverse processes, 
angled cranio-ventro-laterally, increase in length from the first lumbar vertebra (1,5 
cm) to the last (5 cm in the VI

-th
 and VII

-th
). The accesory processes decreased in 

caudal direction, from the first lumbar vertebra to the last; in the VI-th vertebra the 
accesory processes have a ridge aspect. In the last vertebra the accesory 
processes are missing. 

The sacrum is formed by three vertebrae; it has a straight cranio-caudal 
shaft, with 7 cm in length. Sacrumul has a trapezoidal shape and is dorsoventrally 
flattened. The sacrum basis is represented by the cranial terminal face (Extremitas 
cranialis) of the first sacral vertebra.  

 
Fig. 4. Sacrum in jaguar (Panthera onca) – lateral view (original) 

1-auricular surface; 2-spinous process; 3-the body of sacral vertebrae; 4-ventral sacral 
foramina 

 
The cranial articular processes of the first vertebra, relatively well 

developed, are connected to the wings of the sacrum. The articular surfaces are 
directed dorsomedially. The transverse processes of the first sacral vertebra (the 
wing of the sacrum) have semilunar joint surfaces for the ilium. The wings 
overtaked in cranial direction the body of the first sacral vertebra. 

Jaguar has 20 coccygeal vertebrae, forming the anatomical base of the 
tail. Neural arch of the first eight is progressively reduced. As to the rest it does not 
exist. 

 
Conclusions 

 
The regions of the vertebral column in jaguar have the same number of 

vertebrae like other big cats. 
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The cervical vertebrae are relatively massive, with well developed 
eminences designed for the muscular insertions. 

The thoracic vertebrae, as well as the lumbar, may be classified as 
amphycellic. 
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Summary  

 

One Merinos newborn, from a mother with no eredopathological history, which 
presented anus atresia and external genitalia agenesis, was subjected to a set of 
examinations: clinical, cytogenetical and histological in order to elucidate the cause that 
generated the malformations and to advise the breeder so the incidence of genetic 
abnormalities in his ovine population to be reduced to acceptable levels. 

As a result of examinations it was concluded that the newborn had the genetical 
sex of a male and the abnormalities presented were the results of one recessive genotype 
with action upon embryonic structure named „cloaca”, a bipotential structure which is split up 
into anus and external genital tract.  

Key words: ovine, genetic abnormalities 

 

Existence of undesirable genes and of abnormalities generated by these 
genes in animal populations is now well known. In several articles published by our 
team (1,2,3,4,5) we have brought arguments and evidence to support the above 
idea. In this article, associating clinical observations, with cytogenetical and 
histological investigations in order to elucidate the nature of some extensive 
abnormalities from a Merinos lamb, we present in the same time the real difficulties 
raised by the high number of inherited abnormalities, but also acquired 
abnormalities, that can appear in animal populations; in the same way, to support 
the need for interdisciplinary collaboration for accurate conclusions and diagnoses. 

 
Materials and methods 

 
Subject of the study was a newborn lamb from Merinos breed, from a 

private farm with 200 sheep mothers, 15 rams and 25 ewes. History, the mother 
sheep was at her third parturition, and she had no newborns with birth 
abnormalities before. Practicing harem breeding, father is presumably one of the 
15 rams that were used in the previous season. The presence in every generation 
of lambs with inherited abnormalities is the proof of genetically ballast existing in 
the population. 

Lack of specialized assistance at birth has made that no abnormality, of 
which the newborn had, to be identified. Loss of appetite and bloating, installed at 
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24 hours after birth, had lead to the detection of only one abnormality – anus 
atresia. Increasing frequency of abnormalities from his farm and the complex 
abnormalities from this newborn determined the breeder to request the expertise of 
the Faculty of Veterinary Medicine in Timisoara. 

The case was examined at the disciplines of genetics and eredopathology, 
obstetrics and veterinary gynecology. The lamb has undergone specialized 
investigations consisting in: general clinical examination and organs examination, 
cytogenetical and histological tests. Fragments from bone marrow, testicular 
parenchyma and oral mucosa scrapings were taken. Cytogenetical examinations 
consisted in karyotype analysis and marker specifications for genetical sex (Barr 
chromatin) were made after classical techniques. Testicular fragment was processed 
by current histological techniques, for specifying gonadal sex of the newborn and to 
identify possible abnormalities in relation to the ones already established. 

 
Results and discussions 

 
External clinical examination revealed two major abnormalities: anus atresia 

and copulatory organ agenesis (fig.1). 
 

 
 
 
 

 
Epithelium discontinuity from medial inguinal region may be the result of 

incomplete genes that ensure, in normal conditions, the transformation of this 

Fig.1. Clinical appearance of perineal and inguinal region of the newborn: 1 – 
anal atresia, 2 – copulatory organ agenesis 

1 

2 
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epithelium in foreskin. In the absence of the penis, most likely, the process was 
stopped!  

Clinical examination recorded the presence of all internal organs from 
thoracic and abdominal cavities, with appropriate shape and size of a newborn. 

In the pelvic cavity was found that rectum ends "in the bottom of the bag", 
was imperforate, also was observed the lack of annex glands of male genital tract 
and the vas deferens. 

Microscopic study of three cells from bone marrow, found in metaphase, 
revealed the same number of chromosomes, 54 – specific for ovine species. 
Heterochromosomes were non-identical-XY. Structural abnormalities of 
chromosomes were not been identified (fig.2). 

 

 
 

Fig.2. Microscopic image of one metaphase from bone marrow (10 x 40, 2% 
aceto-orcein stain) 

 
In cytogenetical slides made from scrapings of the buccal mucosa has not 

been identified by microscopic examination, the presence of chromatin Barr, 
diagnosis by exclusion, which further indicates that the product had the genetical 
sex of a male. Histological examination of testicular fragment surprised a specific 
testicular structure, infant, with seminiferous tubules filled with many 
spermatogonia and Sertoli cells. 

The investigations concluded that the newborn was genetically a male. 
Chromosomal and gonadal sex supports this finding. 

If anus atresia cause is clear, it‟s a abnormality caused by a mutant 
recessive autosomal gene, present in two copies (homozygous), instead agenesis 
of anatomical elements that forms the external genital tract is complex. Both 
abnormalities observed in this case can be understood and accepted as 
"associated", only through current knowledge of early mammals‟ embryonic 
development.  
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According to various researchers (7, 8) embryogenesis of external genital 
tract and terminal portion of the digestive tract have many points in common. 
Genetically speaking, one would be the involvement of genes from Wnt family, 
especially Wnt-5a gene, which controls differentiation processes of the structure 
from which will occur the genital tubercle. 

Another common element is that in the somatic stage of sexual 
differentiation, in which emerge and develop external genital tract, specific to each 
sex, take place also processes at the terminal portion of the digestive tract, which 
will lead to its opening in cloaca. The cloaca is a bipotential embryonic structure 
identical in mammals and birds. Structurally, it is delimited by two layers ectoderm, 
outside and endoderm, inside. She will undergo a cleavage process; posterior part 
of the cloaca will become anus and anterior part urogenital sinus. 

The connection between the cloaca and primitive gut is achieved through 
mesoderm pouch, Ratke‟s pouch, which descends between the terminal part of 
digestive tract and the allantoids and goes to cloacal membrane. 

As internal genital tracts, also external genital tracts are formed under the 
dominant influence of a sexual steroid (estrogens or testosterone). 

The whole process of sexualisation in mammals is shown schematically, 
according to Ciupercescu, in fig.3.  

 

 
 

 
 

Given the above information, it is reasonable to accept that abnormalities 
detected in this case have a common cause, and this is an undesirable mutation of 
a gene from Wnt family, that exists in both partners, so that their product is 
homozygous, expressing the genotype action on embryonic structure-cloaca, from 
which will become both anus and genital tracts, in both sex. 

 

Fig.3. Diagram of sexualisation stages in mammals (after Ciupercescu, 1986) 
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Conclusions 
 
The newborn analyzed is genetically speaking a recessive homozygous for 

a mutant allele gene from Wnt family. 
Abnormalities found are the result of undesirable genes intervention on 

bipotential embryonic structure – cloaca from which will become both anus and 
genital tracts. 

Complex malformation cases require an interdisciplinary approach to 
specify their extent beyond simple observation.  

The investigation results must be brought into line with current knowledge 
of physiological and pathological embryology. 
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Summary 

 

The use of physical methods for insect control in organic farming represents 
important measures in biosecurity system. This paper presents study results of an operation 
program of a fly killer to ensure highest possible efficiency insects control in an organic farm. 
Were tested two running programs of a fly killer device such as: first consist in operation for 
two hours with alternation of four hours interruption over 24 hours and, the second, four 
hours operation in the morning and evening, respectively. From the results it was observed 
that the effectiveness of insects control was 61% when was used the second type operation 
program of the fly killer device, four hours in the morning and four hours in the evening. With 
the first operating program the efficiency was 41.3%. Efficiency increase with 1.5 time when 
was used of the second running program. 

Key words: fly control, fly killer, running program efficiency 

 
Insect control in farm animals is particularly important considering their 

vector role (5). To have success in insect control it is necessary to know their 
biology and to evaluate their ability to survive (1, 2). In organic farms the use of 
drugs is limited so the control of insect populations that have an important vector 
role is one of the ways to prevent the occurrence of diseases. Another important 
aspect that must be considered is the limitation of methods for insects control 
(particularly insecticides) on organic farms (4; 10). For this purpose are allowed 
vegetable oils (peppermint, caraway), products with natural pyrethrins extracted 
from Chryzsanthemum cinerariefolium (insecticide), extract of Ouasia amara 
(insecticide, repellant), preparations containing the micro-organisms (bacteria, 
viruses, fungi, such as Bacillus thuringiensis, Granulosis virus etc.). The traps are 
allowed with diammonium phosphate and pheromones (attracting agents) and 
piretroides (only in combination with pheromones) (10). From the literature it 
appears that in insects control, electric devices give good results, but highly 
variable, depending on the technical characteristics of the installation concerned, in 
principal its attraction power, their location, their number in a shelter and so on (3, 
7, 9). Considering these aspects, the objective was to establish a running program 

mailto:ghitacioban@yahoo.com
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of a fly killer device, equipped with a UV source with attractant role, to provide a 
more effective control of insects from animals shelter in organic farm; 

 
Materials and methods 

 
It was necessary considered to establish a running program because, on 

the one hand, the uninterrupted operation of the electrical device causes both 
increased power consumption and rapid depletion of UV lamps, and on the other 
hand must take into account activity rhythm of flies. During the day, flies are in an 
intense activity for foraging and nesting sites and are not attracted by the UV lamps 
as long as the light intensity in shelter is greater. 

In order to establish a fly killer operation program, which has to provide the 
most effective insect control were tested two different schedules. Those were 
established according to the rhythm of fly activity, which is influenced mainly by 
temperature, humidity and brightness of the shelter. Both schedules were tested 
over a period of three days. Between the two tested schedule was interposed a rest 
period of two weeks. Tests were conducted in a shelter pigs from one organic farm. 

One schedule consisted in fly killer operation for two hours, with alternating 
time of four hours interruption, within 24 hours. Operating hours were chosen as 
folow: 6

00
-8

00
, 12

00
-14

00
, 18

00
 - 20

00
 and 24

00
-2

00
. The other schedule consisted of 

four hours in the morning and in the evening, between the hours 6
00

 - 10
00

 and 
18

00
-22

00
. 

The efficiency of both operating programs of the fly killer device was 
established by calculating the reduction percentage of flies density based on the 
number of flies caught on sticky tape exposed at the beginning and end of 
operating program. Also, was monitored the number of electrocuted insects after 
each operation schedule. From the total amount of electrocuted insects, collected 
in device tray was weighed one gram, from which there were numbered flies that 
existed in this quantity. In relation to all of the insects collected in the tray was 
obtained the electrocuted flies number. 

 
Results and discussions 

 
Table 1 shows the number of electrocuted insects after fly killer device 

provided with physical attraction (ultraviolet lamps) operated for two hours, with 
alternating time of four hours interruption, within 24 hours. 

The largest mean value of electrocuted insect was obtained when the fly 
killer operated between the hours of 18

00
 – 20

00
, (2139 flies –in the first day.) In the 

second day were electrocutes 2024 flies, and in the third day – 1874 flies. When 
the installation has worked between the hours 24

00
 – 2

00
 the number of 

electrocuted insects was slightly reduced compared to the previous period. Thus, 
on the first day was electrocuted, on average, 2058.5 insects, on the second day, 
1886 insects, and on the third day, 1024. 
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Also, a relatively high number of electrocuted insects was obtained when 
electric device was operated between 6

00
-8

00
. The average number of insects has 

been electrocuted: 1426 on the first day, of 1230 in the second day and, 1104 
insects and the third day. 

The smallest number of electrocuted insects was obtained when the device 
was operated between the hours of 12

00
 - 14

00
 (828 insects on the first day, 897 in 

the next day and, 759 on the third day). 
In total, after three days of fly killer use in a schedule consisted in operation 

for two hours, with alternating time of four hours interruption, the number of 
electrocuted and collected insects was 18 250.5 (6451.5 insects on the first day, 6 
037,5 insects on the second day and the third day 5761.5). 

 
Table 1 

The number of electrocuted insects d during fly killer operation schedule for 
two hours, with an alternation of four hours of interruption 

Running time Electrocuted insects  
Day Hours Quantity (g) Number 

Firs day 

6
00

 - 8
00 

12.4 1426 

12
00

 - 14
00 

7.2 828 

18
00

 – 20
00

 18.6 2139 

24
00

 – 2
00 

17.9 2058.5 

Total 56.1 6451.5 

Second day 

6
00

 - 8
00 

10.7 1230.5 

12
00

 - 14
00 

7.8 897 

18
00

 – 20
00

 17.6 2024 

24
00

 – 2
00 

16.4 1886 

Total 52.5 6037.5 

Third day 

6
00

 - 8
00 

9,6 1104 

12
00

 - 14
00 

6.6 759 

18
00

 – 20
00

 16.3 1874,5 

24
00

 – 2
00 

17.6 1024 

Total 50.1 5761.5 

TOTAL 158.7 18 250.5 

 
In the second program operation that was tested (see table t), that 

consisted in four hours in the morning and in the evening (from 6
00

-10
00

 and 18
00

-
22

00
), the total number electrocuted insects after three days, was 22 724. In the first 

day was obtained a total of 8487 of insects, on the second day 7820 and 6417 on 
the third day. During this program operation, the largest average number of 
electrocuted insects was obtained in the evening, between 18

00
 - 22

00
, meaning 5 

991.5 insects. On the second day, were electrocuted 5727 insects and, on the third 
day, an average number of 4 427.5 insects. 
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Table 2 
The number of electrocuted insects d during fly killer operation schedule for 

four hours in the morning and four hours in the evening 

Running time Electrocuted insects 

Day Hours Quantity (g) Number 

First day 
6

00
 - 10

00 
21.7 2495.5 

18
00

 – 22
00 

52.1 5991.5 

Total 73.8 8487 

Second day 
6

00
 - 10

00 
18.2 2093 

18
00

 – 22
00 

49.8 5727 

Total 68 7820 

Third day 
6

00
 - 10

00 
17.3 1989.5 

18
00

 – 22
00 

38.5 4427.5 

Total 55.8 6417 

TOTAL 197.6 22 724 

 
In table 3 is presented the efficiency of insect control in a swine shelter after 

the fly killer devices was operated in both programs. 
 

Table 3 
The efficiency of insect control in a swine shelter after the fly killer devices 

was operated in both programs 

Fly killer schedule The average number of insects: 
Caught on the 

sticky tape 
before running 

Caught on the 
sticky tape 

after operation 

Efficiency 
(%) 

Two hours operating with an 
alternation of four hours of 
interruption 

375 220 41,3 

Four hours operating in the 
morning (6

00
-10

00
)-four hours 

in the evening (18
00

-20
00

)  
380 147 61 

 
From the obtaned results it appears that the efficiency of insects control 

was 61% in the case of using the second schedule of fly killer operation with four 
hours in the morning (6

00
-8

00
) and four hours in the evening (18

00
-20

00
). In the first 

program schedule, the efficiency was 41.3%. Therefore, the efficiency increased 
1.5-fold in the case of the use of the second program operation program. 

Researches done by other authors have also proven efficiency in fly control 
in animal shelters of electrical installations (6, 7, 8, 9). Rutz et al. (9) are used the 
electric shock equipment Flowtron FC 8500 (a device similar with that used in our 
research but with a stronger ultraviolet lamp (90 W) and an alternative operating 
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mode (two hours at night to eight hours during the day) for eight weeks and have 
determined that within the 24 hours were killed, on average, 9943 flies. The results 
obtained in this study in the second operation mode are lower than those obtained 
by Rutz et al. (9). If, however, take account of the fact that the system used by 
these researchers have a greater attraction power due to powerful ultraviolet lamps 
(90 W) and the fact that it was used a big time of device running, it may be explain 
why this difference occurs. 

 
Conclusions 

 
Electric insect killer devices have an increased efficiency in insect control 

and can be used in pest control in organic farms 
To ensure a high efficiency in insect control by using electric fly killer 

devices will take into account the use of a running program that has to be adapted 
to flies activity and environmental conditions. 
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Summary 

 
This paper presents the results of a study done on dynamic of quality indicators of 

drinking water from few ecological farms. Important in terms of risk to human and animal 
health are microbiological and some of the chemical indicators, which are correlated with 
organic and microbial pollution of water. Were collected and examined four water samples 
from nine organic farms in the counties of Sibiu and Bihor during 2011, one for each quarter 
of the year. Were analyzed the following bacteriological parameters: total aerobic mesophilic 
germs; total coliforms, intestinal enterococci and chemical analyzes were determined 
ammonium ions, nitrites and nitrates. From all the nine farms, was found that only two had a 
non-compliant water for drinking, exceeding permissible values for each of the four 
determinations made during the year. Seven of organic farms the bacteriological 
examination of water samples was placed under limits and ammonium ions, nitrite and 
nitrate could not be put out by the usual methods used. 

Key words: ecological farms, drinking water. 

 
 

Water is one of the main environmental factors that can profoundly 
influence animal health and healthiness animal products, unless that provides 
chemical and microbiological parameters. Water is the dissolution of most of the 
substances with biological role, the environment in which biochemical reactions 
occur in the main body and a source of trace elements essential to life. 

Also water, although it is not a good medium of germs multiplying, it can 
fulfill its role as a vehicle for viruses, bacteria, parasites etc agents. 

Given these reasons it was established that drinking water must meet 
certain requirements, which are specified in the standard for drinking water - STAS 
1342/1991 and Law no. 458 of 8 July 2002 on drinking water quality published in 
the Official No. 552/29 iul. 2002, Law 311/2004 on drinking water quality (to the 
Law 458 on drinking water quality), published in the Official No. 582/2004 (6, 7, 8 ). 

There is not a separate standard for water for animals because it believes 
that it must meet the same quality as the water intended for human consumption. 
This requirement takes into account that domestic animals and humans can 
became ill if drinking water doesn‟t respect the standards. More so as, to a 
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livestock farm, water is also used for primary processing of animal products that 
entering in the human food (1, 2, 3). 

Of drinking water standards set out in STAS 1342/1991, the most important 
in terms of risk to human and animal health are some of microbiological and 
chemical indicators that correlate with organic and microbial pollution (ammonia, 
nitrates, nitrites , chlorides) (6). 

Considering these aspects was considered appropriate to assess the water 
quality in terms of bacteriological and chemical organic farms. 
 

Materials and methods 
 

To accurately assess the risk of involvement of local water sources in the 
transmission of infectious diseases would require inspection of each source at least 
once every season and laboratory examination of at least four samples of water per 
year. 

Considering these aspects, were collected and examined four water 
samples from nine organic farms in the counties of Sibiu and Bihar during 2011, 
one for each quarter. 

Sampling was done in separate glass vials for chemical analysis (two liters) 
and bacteriological analysis (0.5 liters). The vials were provided by the veterinary 
laboratory in the DSVSA Arad, being prepared (cleaned and sterilized) according to 
standard procedures. After sampling and inoculation for bacteriological examination 
was made at maximum two to four hours after that in the counties veterinary 
laboratories (Sibiu and Bihor counties) . We followed and were analyzed following 
bacteriological parameters: 

- Total aerobic mesophilic bacteria; 
- Total coliforms; 
- Intestinal enterococci  
Chemical analyzes were performed at most24 hours of sampling in 

Laboratory of Animal Hygiene and Environmental protection from Research Center 
of Hygiene and Pathology of Animal UASVMB, Timisoara. Were determined the 
ammonium ions, nitrite and nitrate. 

To determine the total number of germs was used the method given in 
reference standard SR EN ISO 6222/2004, which specifies the working method for 
the microbiological water sample inoculation, the incubation parameters, the 
reading colonies grown on the culture medium and the way of calculating and 
reporting (9). 

After proper mixing of the water sample, is sterile inoculating 1 ml in four 
Petri dishes. Over inoculums is pouring about 15 ml of culture medium (agar PCA), 
melted and cooled to 45 ± 1 º C. The content is properly mixing in both senses of 
circular motion clockwise. The plates were then allowed to stand to complete 
cooling and solidification of the culture medium. 
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After solidification of the culture medium, of the four inoculated plates, two 
were placed in incubation at a temperature of 36 ± 2 ° C for 44 ± 4 hours, and the 
respective other two plates at a temperature of 22 ± 2 ° C for 68 ± 4 hours. 

If the water sample comes from a source to which a high microbial load 
was assumed, then decimal dilutions will be made according to SR-EN ISO 6887-
1/2002 (10). 

From the dilutions made is inoculating 1ml in four sterile Petri dishes and 
afther that is pouring 15 ml of culture medium (agar ATP), melted and cooled to 45 
± 1 °C. After mixing the contents of each plate, and after the medium has solidified, 
two plates were incubated at a temperature of 36 ± 2 ° C for 44 ± 4 hours, and the 
respective other two at a temperature of 22 ± 2 ° C for 68 ± 4 hours. 

The time interval between the end of the initial suspension and the time of 
preparation of the inoculum in contact with the culture medium does not exceed 30 
minutes. 

Calculation and interpretation of the results was performed according to the 
reference standard SR EN ISO 6222/2004 (9). 

For detection and enumeration of coliforms and E. coli has been used the 
working methods from the standard reference SR EN ISO 9308-1/2004, which is 
based on membrane filtration system using Microfil (11). 

In water samples and serial dilutions were carried out according to ISO 
6887-1/2002 (10). 

The method is based on filtration of water dilutions of the sample through 
membrane, which hold bacteria. Membranes are placed after filtration in Petri 
dishes with 15 ml of the culture medium recommended (lactose TTC agar medium 
with Tergisol). Incubation of plates was done at 36 ± 2 ºC for 21±3 hours. After this 
period of incubation, is numbering the characteristics colonies grown on the 
membrane filter. The yellow orange colonies are considered to be caused by 
lactose-positive coliforms and relates to the volume of the filtrate. 

To confirm the presence of coliforms and Escherichia coli bacteria, 
subcultures were made of 10 representative colonies suspected to be coliforms / 
Echerichia coli on selective agar TSA (Tryptone Soy Agar) and check for oxidase 
test and were inoculated on broth with tryptophan, to emphasize the production of 
indole. Plates with the TSA and inoculum were incubated at 36 ± 2 ° C for 21 ± 3 
hours and the tubes with the tryptophan at 44 ° C for 24 hours. 

Oxidase test consists of passing a large number of colonies grown on TSA 
agar on filter paper impregnated with tetramethyl-p-phenylenediamine 
hydrochloride. Positive oxidase reaction is characterized by the appearance of 
blue-violet color in a period of 30 seconds. 

Colonies that gave negative oxidase reaction are considered coliforms 
(oxidase test allows differentiation from other Enterobacteriaceae gram-negative 
bacilli) 

Indole test (for confirmation of E. coli) was performed on the tubes with 
culture medium obtained from tryptophan. In to each tube was added on surface 5-
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6 drops of Kovacs so as to form a ring of 1-2 mm from the reagent. The reaction 
was read immediately and is considered positive when the ring turns red. 

Only colonies that were oxidase negative and positive effects on the 
production of indole is believed to be his Echerichia coli. 

For the identification and enumeration of intestinal enteroccoci from water has 
been used the work methods from the reference standard SR ISO 7899-2/2002 (12). 

Intestinal enterococci are bacteria capable of reducing the TTC to 
formazane and hydrolyzing aesculina to 44 ° C on culture medium. 

Counting intestinal enterococci is based on filtering a specific cuantity of 
sample water and from decimal dilutions made through membrane filter that retains 
the bacteria. The membranes were placed on a selective solid medium, the 
Slanetz-Bartley sodium azide (to inhibit the growth of gram negative bacteria) and 
TTC (a colorless dye which is reduced to red formazan by intestinal enterococci), 
poured into Petri dishes. The plates were incubated at 36 ± 2 ° C for 44 ± 4 hours 
and then read. 

Typical colonies are curved, with red, brown or pink color in the center. 
Confirmatory test consist in the transfer of filter membrane on which the 

colonies have developed features referred to, with a sterile forceps, on the surface 
of culture medium with esculin azide, poured into Petri dishes. The plates were 
incubated at 44 ± 0.5 ° C for 2 hours, and then read immediately. 

All colonies which have developed around them, under the membrane 
filter, a halo in color from brown to black, are considered positive as intestinal 
enterococci 

Calculation and interpretation of the results was performed according to the 
reference standard SR EN ISO 7899-2/2002 and expressed as number of 
enterococci per 100 cm

3
 water (12). 

Among the chemical parameters guiding the water potability were 
determined ammonium ions, nitrite and nitrate, using quick spectophotometric 
method Spectroquant NOVA 60 photometer (SQ) SQ specific kits (reagents and 
reaction tubes). It is a routine tool for analysis of water and can be used as a 
mobile station analysis. 

Depending on the chemical indicator followed, is choosing the appropriate 
kit and follow the instructions which came with the kit. The value appears in 2 
seconds. 

For ammonium ions determination was used the kit SQ 0010-2 mg / l NH4-
N and 0.01-2.58 mg / L. In the reaction tube was putted 0.5 ml of the water tested 
and then was added at a dose of NH4-1K. Reaction tube is closed and shacked to 
well mix and after that allow to stand for 15 minutes The tubes were introduced in 
Spectroquant NOVA 60 photometer and was read the value of ammonium ions. In 
the highly alkaline solutions, nitrogen from ammonia reacts with hypochlorite ions 
and form monochloramine that reacts with the phenol and form a blue compound. 

For nitrates determination was used SQ kit with sensitivity between 1.0 and 
50.0 mg/dm3 NO3-N. In the reaction tube was placed 0.5 ml of water from sample 
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to be tested and 1 ml NO3-1K. The tube is closed, shake for one minute, then allow 
to stand for 10 minutes. The tubes were introduced in Spectroquant NOVA 60 
photometer and were read the value In the solution of sulfuric acid, nitrate ions will 
react with a benzoic acid derivative and form a compound nitro red. 

For nitrites determination was used SQ kit with sensitivity between 0.02-
1.00 and between 0.07-3.28 NO2-N. In the reaction tube was introduced 5 ml of 
water from sample, was added pallet NO2 reagent -1 and stirred until complete 
dissolution. Then leave for 10 minutes reaction. The acidic solution reacts with 
nitrite ions resulting sulfanilic acid diazonium compound which is then reacted with 
N-1 Naphthylethylenediamine dihydro-chloride, resulting nitro compounds, which 
give red-purple color. 

 
Results and discussions 

 
 From of all the nine examined farms, it was found that only in two of them 

(both from Sibiu county) the drinking water exceeding the permissible values for 
each of the four determinations made, during the year. The results are presented in 
table no 1 and 2 
 

Table 1 
Results of chemical and bacteriological analises of water samples from farm 

no 3 of Sibiu county  

Potability indicators 

No of sample 

Average 
Admited 
values 

I 
 

II 
 

III 
 

IV 
 

Total number of aerobic 
mesophilic bacteria /cm

3
 

at 37 ° C
 

88 76 62 51 69,2±16,1 20 / cm
3
 

Total number of aerobic 
mesophilic bacteria /cm3 
at 22 ° C

 
100 112 120 98 107,5±10,2 100 /cm

3
  

Total number of coliforme 
bacteria /100 cm

3
 

6 4 6 10 6,5±2,5 0 / cm
3
 

Probable number of fecal 
enterococci /100 cm3 

10 7 5 3 6,2±2,9 0 / cm
3
 

Ammonium ions mg /l 0,51 0.54 0,56 0,53 0,53±0,02 
Max 0,5 
(mg/dm

3
) 

Nitrite mg /l 0,4 0,6 0,10 0,8 0,47±0,29 
Max 0,5 
(mg/dm

3
) 

Nitrate mg /l 63 84 86 74 76,7±10,5 
Max 50 
(mg/dm

3
) 
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Table 2 
Results of chemical and bacteriological analises of water samples from farm 

4 of Sibiu county 
Potability indicators No of sample 

Average 
Admited 
values  

I 
 

II 
 

III 
 

IV 
 

Total number of aerobic 
mesophilic bacteria /cm

3
 at 37 

° C
 

78 85 63 45 
67,7±17,7 

 

20 / cm
3
 

Total number of aerobic 
mesophilic bacteria /cm3 at 22 
° C

 

110 110 121 104 
111,2±7,1 

100 /cm
3
  

Total number of coliforme 
bacteria /100 cm

3
 

12 8 10 12 10,5±1,9 
 

0 / cm
3
 

Probable number of fecal 
enterococci /100 cm3 

4 5 7 6 
5,5±1,2 

0 / cm
3
 

Ammonium ions mg /l 
0,66 0,54 0,52 0,62 

0,58±0,06 
Max 0,5 
(mg/dm

3
) 

Nitrite mg /l 
0,80 0,72 0,61 0,58 

0,67±0,01 
Max 0,5 
(mg/dm

3
) 

Nitrate mg /l 
62 57 68 83 

67,5±11,2 
Max 50 
(mg/dm

3
) 

 
In seven of organic farming, the bacteriological examination of water 

samples, represented by the total number of mezofile bacteria /cm
3
 at 37° C, the 

total number of mezofile bacteria /cm
3
 at 22 °C, the total number of coliforme 

bacteria /100 cm
3
, the probable number of fecal enterococci /100 cm

3
, was placed 

under limits and ammonium ions, nitrite and nitrate could not be put out by the 
usual methods used. 

Studying the dynamics of microbiological indicators in water samples of 
nine organic farms studied depending on the harvest, was observed an uneven 
evolution, with different increases and decreases that vary from farm to another 
(fig. 1 ). In particular, higher values of total number of aerobic mesophilic bacteria 
(TNAMB) NTGMA were found in the winter and in the spring. The mean NTGMA 
value, in farms that water are within the potability limits, ranged from 15.5 to 10 
ufc/cm

3
. In the winter, the TNAMB value fluctuated between 21 and 12 colony 

forming units.(cfu)/cm3, in spring, the values were recorded between 18 and 10 
cfu/cm3 and in summer, values of TNAMB were found between 10 and 8 cfu/cm3. 

In the two farms where the water does not fall under the potability rules for 
drinking water, the mean value of TNAMB was between 69.2±16.1 cfu/cm

3
 and 

67.7±17.7 cfu/cm
3
, respectively. In the first quarter of the year, a higher value of 

this indicator was recorded. More specifically, samples for the first quarter 
(January-March), had a load of 88 and 85 respectively cfu/cm

3
 compared to the 

third quarter (July-September), in which the values were 62 and respectively 63 
cfu/cm

3
.
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVI(1), 2013, TIMIŞOARA 
 

 39 
 

0

10

20

30

40

50

60

70

80

90ufc / cm3

Ferma

1

Ferma

3

Ferma

5

Ferma

7

Ferma9

Recoltarea I 07.01.2011 Recoltarea II 06.04.2011
Recoltarea III 12.07.2011 Recoltarea I V 06.10.2011

 
Fig. 1. Dynamics of Total number of aerobic mesophilic bacteria /cm

3
 at 37 ° C 

from water samples taken from nine farms from Bihor and Sibiu County 
 

Studying the dynamics of the values obtained by the total number of coliform 
bacteria /100 cm3 at the two farms where the water does not fall within the norms 
for drinking was found that the higher value was in the fourth quarter and the first 
semester of the year respectively (fig. 2). In the fourth quarter, at one of these 
farms from Sibiu County, this indicator was 10 coliforms / 100 cm

3
, and in the other 

farm from Sibiu County, the coliform value was 12 / 100 cm
3
. Also in the first half of 

the two farms coliform number was increased 6 / 100 cm3 in farm 8 and 12 
coliforms /100 cm

3
 in farm 9. 

 

 
Fig. 2. Dynamic of coliforme bacteria/100 cm

3
 at two farms where water does not 

fall under the rules for drinking 
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Dynamics of probably number of fecal enterococci /100 cm3 in the two farms 
which water samples were not placed in the rules for drinking is shown in fig. 2. 

 

 
Fig. 3. Dynamics of probably number of enterococci /100 cm

3 
in two farms which no 

water samples were within the standards for drinking 
 

In farm no. 8 (from Sibiu county), the probable number of fecal enterococci 
had increased values in the first period of the year, when was obtained 10 
enterococci/100 cm

3
 of water and then gradually reduce, without disappearing. On 

the farm 9 (Sibiu county) probable number of enterococci in water samples was 
increased in the semester III (7 enterococi/100 cm

3
 water) and in the fourth quarter 

(6 enterococci/100 cm
3
 water) 

Also at both farms from Sibiu County, whose water failed to meet 
microbiological indicators for potability, the chemical indicators have exceeded the 
maximum required (tables 1 and 2). Both the amount of ammonia and nitrite and 
nitrate in water samples from the two farms were not classified in the rules for 
drinking in any of the four quarters, which shows a continuous and persistent 
pollution. The average value of ammonia in farm eight was 0.53 ± 0.02 mg/dm

3
, 

nitrite mean value was 0.47 ± 0.29 mg/dm
3
 and nitrate of 76.7 ± 10.5 mg/dm

3
. At 

the farm nine, ammonia had an average values of 0.58 ± 0.06 mg/dm
3
, nitrites were 

on average 0.10 ± 0.01 mg/dm
3
 and nitrates of 67.5 ± 11.2 mg / dm

3
. 

The obtained results from analysis of water samples from organic farms 
studied, presents low frequency of pollution. In our country, from the studies that 
were performed on different water samples, results that the groundwater is 
contaminated with organic residues from uncontrolled manure and waste (4; 5). 

However the presence of some organic farms were the potable water is 
compromised on the bacteriological and chemical indicators, denotes a lack of 
knowledge‟s regarding methods to prevent the contamination with manure. Their 
failure will jeopardize the health of animals and humans 
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Conclusions 
 

In most studied farms, water fall in potability standard in terms of 
bacteriology and of chemically. 

The proportion of organic farms that do not fall in water potability 
parameters both in terms of bacteriology and of chemically is reduced. 

Seasonal dynamics of bacteriological indicators analyzed of water samples 
from organic farms reflects a growth in the cold season. 

The obtained data confirm that in some organic farms are not ensured 
rules on use of manure as natural fertilizer. 

Regular monitoring of water quality on organic farms should be regarded 
as a parameter of compliance using manure as natural fertilizer. 
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Summary 

 
Online communication became the most used style of communication in all fields of 

activity. The development of the smart phones and tablets makes the access to email and 
internet possible in any point of the globe, with Wi-Fi or GSM coverage. So we are tempted 
to write an E-mail or SMS to almost every important or unimportant message, avoiding 
personal meetings even in the same office or building.  

We must remember always that online communication is not the only way of 
communication and that this cannot substitute the face to face communication. Especially 
some sensitive or confidential issues cannot be communicated through online 
communication. 

There are things that cannot be discussed by E-mail or social networks like 
Facebook or Twitter, and many respectable universities and companies on the globe 
established their own rules and policies in using the online communication. In VET area 
online communication there are very significant approaches that should be respected. 

Key words: veterinary online communication, E-mail, privacy, security 

 
The most common way to communicate online is text by SMS or Twitter, E-

mail or Newsletter, Facebook or Messenger, Skype or YouTube and many other 
similar offers.  

First hazard that should be present is the text, the most used today but it 
may disappear soon, passing gradually to voice communication through speech 
recognition or transfer to video communication. We can even afford to dream of 
teleportation or communication by recognizing thoughts. 

Stanley (3) did analyze of E-mail etiquette and is asking: “Do you ever get 
e-mails and wonder what in the world the person is trying to communicate? Or 
worse, the message sent is misinterpreted with a negative outcome. It is 
bewildering sometimes to read e-mails that are poorly written and lack the 
necessary information”. He comes out with a guide how to write E-mail bringing up 
eleven rules. 

Stanley (3) insists of the significant role of writing professional messages: 
“E-mails are often propelled in a hurried fashion and it shows. Professionals must 
use good manners. When e-mailers concentrate on writing better and adhering to 
acceptable etiquette, e- mails can be sent and responded to professionally. It is 
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possible to write high quality e-mails. When you send e-mails properly, your e- 
mails will be welcomed.” 

 

Materials and methods 
 

However I approach online communication through text and especially on 
the E-mail, which is the most common method of online communication. Americans 
are the most creative in establishing clear rules that can not create discussion or 
controversy later or final separation or criminal proceedings in some cases. So they 
put you to sign confidentiality agreements and establish those roles with "Do's & 
Don'ts". 

Arnold M. comes with the significances of expanding online 
communication. The FDA hired a broadband television producer to head its online 
communications as the agency seeks to beef up its online content and launch a 
drug safety blog. The goal is to develop more packages for the Web and put things 
out there that will meet different people's needs, said Julie Zawisza, director of the 
office of communications at the Center for Drug Evaluation and Research, 
speaking at the ExL Pharma PR and communications summit in July. FDA 
launched its Transparency Blog (fdatransparencyblog.fda.gov) in support of the 
agency's transparency initiative in June 2009 (1). 

In this paper there will be presented some dangers experienced in online 
communication and rules that many universities and respectable companies 
require employees to do in electronic business. There will be presented dangers 
and prohibitions in online communication through a “Do not”, followed by an 
explanation. There are made distinctions between threats and bans by “Warning” 
and they are referred to a ban imperative. There will be left suggestions or pre-
defined best practices using the word "avoid" or "hint", they may be related to 
common sense, but not dwell on them mostly, leaving both a freedom in creativity 
and adapting to the changes in online environment. Instead poor communication 
may entail even disastrous consequences.  

 
Results and discussions 

 
Caps Lock is the equivalent of shouting. Do not yell at me! Always 

when you write with Caps Lock you should know that it's like yelling at the person 
to whom you write, focusing on the value of your words, and even worse if you are 
thickening or "bold". There might be some exceptions but those should be written 
with specific explanation.  

Do not communicating with someone you're in conflict by E-mail, 
because he will use all your posts against you. That person will not understand 
your message, will read between the lines and amplify every negative word in the 
text you sent.  

Email does not replace "face to face" communication. Use E-mail as a 
communication channel, but not the only one. You have to make distinction 
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between certain types of discussions and for important discussion it is better to 
write an E-mail to insist that you should see each other, or even hear on a phone. 
You have to realize when E-mail is not the best vehicle for communication. Even a 
telephone communication due tonality that say certain things and it is possible to 
have a fast feedback, where a personal meeting is not possible or even a chat will 
help. 

"When it comes to increasing workplace productivity, it's clear that tools 
like email and instant messaging help, but don't replace personal collaboration," 
said Charles Var vice president of Marketing for TrackVia, providers of an online 
solution that gives business people a radically faster way to build their own 
department- or company-specific applications that they can share with colleagues 
(5).   

Do not drop a quick E-mail! - Leave wrath for an appointment face to 
face! E-mails containing spontaneous anger or criticism can bring unexpected 
backfire because they contain facial expressions or body language that may 
enhance or soften some messages difficult, harsh or too direct. We might want to 
convey a truth that could be very painful for the receiver's by E-mail. The 
interpretation and amplified in different nuances than would have been done face to 
face.  

Do not send a blank e-mail with or without subject. The subject might 
be ignored, and must give significance, which in fact is the essential thing in 
content, it's a story title and the message contains keywords. Imagine what kind of 
a story you will read without a title. Especially a blank email message is 
disrespectful to the receiver as it leaves the impression of ignorance and lack of 
respect for it. "Subject" can be interpreted in various forms and it is shown to be in 
the form of keywords and the message will contain complete sentences or phrases 
clearly understood.  

Do not ignore formalism! Email is like a letter and you should start with 
"Dear ..." and end with "kind regards, ..." or "Thank you!” Where communication 
style is friendly can be used other simplified forms of communication. In business 
communication is more important formalism and politeness formulas are enhanced 
with force feedback important messages, such as "Do not hesitate to contact us...", 
"Yours sincerely ... ",  " Thank you for the time allotted” etc... And last but not least 
"Please ..." instead of any other instructions.  

Avoid using Absolutes: never, ever, impossible, or "can not". You can 
use softer words or their nearest alternative and it is very important to give details 
or measurable options.  

Avoid leaving an email for tomorrow, except when you are in a holiday 
or vacation. In the last situations you can use the vacation automatic messages to 
inform your contacts the time when you will be back. If you are very busy give a 
short answer with a short message that you will be back later with a complete 
answer to the E-mail. Do not forget to respond quickly to any messages.  
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Avoid using notes instead of challenging their notes to know that you can 
get what you want. Notes are for yourself and you must learn the methods to 
communicate in a clear format to avoid misinterpretation.  

Do not send E-mail immediately! Consider setting a five-minute buffer 
between when you send it and when it goes out. There are even programs that can 
help you to do that. You can change your mind in some situations or can have new 
idea or a different approach to an issue.  

Do not cover faults. It is very easy to bring excuses for any mistakes by 
writing a long story that will be never read. They can be better cover by a personal 
meeting, to recognize the mistakes or to bring apologies.  

Do not write what you cannot say! Sometime we have more courage to 
write that we are able to speak, but especially in sensitive cases it is important the 
tonality and the body language to express what you want to say.  

Avoid acronyms, abbreviations and initials when writing the person to 
whom you may not know. Pay attention to the expression and especially the 
grammar. You can use abbreviations, but be sure that the person who read them 
understands the words. Do not use in excess icons "emoticons". Emoticons is not a 
new invention, it was use in the early 1980s when Scott Fahlman, a computer 
scientist at Carnegie Mellon University invented to indicate humorous  "smiley 
face" and  "frowny face" as a matter unhappiness or regret and many alternatives 
to those. He turned to the computer following procedure meaningless messages 
received on the computer and they are used more in informal communication but 
even business. Fahlman's post at 11:44 a.m. on Sept. 19, 1982, signaled the birth 
of the emoticon, or emotional icon, and spread internationally (2).  

There are many hints for leaders, managers and especially the 
teachers. Leaders know how to use electronic communication for constructive and 
not destructive, encouraging and not discouraging or depression, to win the trust of 
others. Do not ask from employees or students to lose time by writing E-mails. 
Leader's role is to decode the message and not the only one who can read 
between the lines in the sphere of influence. It is better training 2-3 hours to set 
some rules to change a lifetime of bad habits.  

Forwarders and Aliases. These are the best methods of avoiding opening 
to many E-mail accounts. If you use this method you should pay attention when 
you reply to a message because can go from a different account and may not be 
recognized at the destination. There are settings in the Web mail system to be 
reply as sent from the account you received the message. 

Keep E-mail short and not attached big files. Should take only 15-30 
seconds to read and try to have the entire message fit in the visible screen without 
scroll down.  Less text is more powerfull in online communication and if you can 
use a picture or a video can mean more than a story. There are protections by mail 
servers in not being able to send big files, 10-20 Mb. If you are sending and 
receiving too many big files your mailbox can be bloked by the servers. 
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Never wait for a response to CC or BCC. If a contact is selected in CC or 
BCC (carbon copy or blind carbon copy), that means the message is just to be read 
and informed but is not waiting for an answer.  

IMAP and POP3 are very important way of connecting in real time with our 
laptop, desktop, tablet or smart phones. The advantage of IMAP is that if you use 
more devices to read and send email there is an instant synchronization of the 
folders on all the devices and with the mail server. POP3 does not make the 
synchronization other than Inbox. Not all the providers offer both systems and there 
are many protocols that are allowed by the Internet providers in the connections 
and for security reasons.  

Web mail and Desktop mail. The access to E-mail can be straight to the 
server by Webmail protocols knowing the URL of the server, the username that is 
the most often the same with the E-mail address and a password.  Also it can be 
used Desktop mail programs like Microsoft Outlook, Outlook Express, Mozilla 
Thunderbird etc. that is downloading and synchronizing by IMAP or POP3 all the 
messages on the local device available offline and online. 

Violates privacy and disclaimers. Those long messages used by big 
companies about privacy of their information are never read by anybody and they 
are not very welcome, making the message longer and distracting attention. 

Do not use different types of fonts, and avoid fonts difficult to 
understand. Italic font it is difficult to read online and it is better to be replacing by 
colors or bold.  

Attention to SEND! Be sure you send your messages and be sure they 
are in Sent items and that they are not saved in Drafts or Outbox. This can happen 
if you lose the internet connection or simply you are not sending the message. 

Beware of online signature. This is a very good way to avoid writing every 
time your personal information but it is dangerous if the signature has pictures in it 
that can not be read by  

Contacts. The databases of contacts should be always private and be 
sure to respect the privacy of all clients. 

Do not send E-mail to many contacts at ones, it might be consider 
SMAP. For sending a message to more than 10 contacts use specific lists 
programs or Newsletter servers. These have the possibility of subscribing or 
unsubscribing to a specific list and send messages one by one and at specific 
schedule. These are more complex and have a lot of information and statistic about 
opening, reading, actions and reactions on a message or newsletter. Do not put in 
CC many addresses and especially if they don‟t know eachother. 

Security Protection.  Especially if you open E-mail in many places and on 
different computers it is important to use the Private Browsing method and the Two 
steps verification security, which is for free at Gmail. Pay attention to key loggers, 
SMAP & Phishing. To avoid those problems it is important to use very good 
antivirus and be aware of the unknown websites. 
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Use automated security features for confidential or sensitive e-mails. 
Secret messages will not be sent by E-mail. Those materials should be kept in 
password protected documents and it is important not to be sent by electronic 
formats. There are many security features that can be use to protect your data.  

The last but not the least important: Do not forget backup your mail boxes, 
they might be lost anytime. 

Some notable findings:  
Bad News and Good News: When your boss or colleague asks to meet in 

person, it's only slightly more likely to be good news. Sixty-nine percent of 
respondents preferred sharing "positive" feedback face-to-face versus 63 percent 
who prefer sharing "negative" feedback face-to-face.  

Making Friends at Work: Forty-three percent of respondents felt 
electronic communication improved workplace relationships. Only eight percent felt 
it negatively impacted relationships.  

Connecting a Name with a Face: Forty percent of workers said that they 
had worked with someone for an extended period and never met them in person - 
or even talked to on the phone. 

Mieras Stephanie, assistant office manager at Iron Mountain Animal 
Hospital, says she was surprised by the tone of the correspondence (4). Her 
surprise ended when a client from her clinic got a similar e-mail and showed it to 
the veterinarian. 

"The e-mail makes it sound to the client as if what we are doing is illegal, 
but we are perfectly within our legal rights to have (a client) pickup a prescription," 
Mieras says. "We have no issues with PetMeds (filling) the medication, we just 
aren't going to fax it in. We don't fax for local pharmacies, either; we either write a 
prescription or call it in. Human doctors don't fax either."  

Mieras says while 1-800-PetMeds is a reputable online pharmacy, many 
others are not, and her clinic made the decision two years ago to stop faxing 
prescriptions.  

An e-mail alert received by Mieras through a client whose prescription was 
denied while trying to order from 1-800-PetMeds states, "occasionally we find that a 
veterinarian may need more information to authorize your prescription. However, 
some veterinarians ask that you call their office so that it is inconvenient for you to 
order from us. They do not want price competition in the market!"  

The e-mail goes on to encourage clients to contact their veterinarian and 
demand prescription authorization unless there is a sound medical reason not to.  

 
Conclusions 

 
There might be very simple things that you are respecting without any rules 

but it is important to recognize the good habits and to change the bad ones that 
can affect you communication. There are also many details that usually are ignored 
or copy from other people with the same unidentified problems.  
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In a public environment and in research institutions it is very important to 
be aware of security and significance of the message. Respecting privacy polices 
not by writing texts to others at the end of the message but be sure about the way 
you send a message and to whom it might be addressed.  

In Veterinary Medicine as in human medical clinics it is important the 
privacy of the clients humans or pets and we have to be sure that all the 
information is kept private respecting all the customers. If there are students, 
employers or clients that have access to email or contacts be sure they are not 
using these databases for other purposes. 
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Summary 

 
Smartphones are in our pockets all the time and we would also like to have our pets 

supervised and assisted permanently and not to worry about their needs. “Pintofeed” is one 
of the last innovations in the science of veterinary medicine promising to take care of your 
pet as a remote control even from very long distance and for a long period of time, when 
missing from home. 

We have to analyse the most known and useful apps on internet and smartphones 
that have utility in the area of veterinary medicine. 

We need to study the facilities and opportunities of all the widgets and gadgets 
available, but we also need to pay attention to the threats that might appear in using these 
instruments too much or without enough wisdom. 

Key words: smartphones, pet‟s needs, apps, feed, MMA 

 
There are many smartphones applications free to download for all pet-lovers 

that can stores basic information such as vaccination records, health history, chip 
numbers and appointment reminders. As well as default reminders for vaccination 
appointments, the app enables the owner to set up bespoke reminders at different 
times of day to ensure medications are administered correctly at home (6). 

In research we want to go beyond general information and records and 
study the possibility to integrate solutions that diagnose, treat, or mitigate a disease 
in connection with other medical devices. 

U.S Food and Drug Administration issued since 2011 guidance for mobile 
medical applications (apps). The explosion of personal electronics used for 
communication and social networking has spread into mobile healthcare (mHealth) in 
a big way, and the agency has signaled its intent to exercise its regulatory muscle in 
this arena. The agency is focusing on what it considers to be possible patient and 
clinician safety concerns in mobile medical applications (MMA). The regulations will 
help "vet out the market" and target the thousands of healthcare apps on the market. 
MMAs have become prevalent and are poised for huge growth (1). 

 
Materials and methods 

 
Remote video, audio, data control. There are several reasons and needs 

to do a complex supervision that allow us to know were the animal is in a certain 
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time, to have information about health, safety, to take pictures and video images of 
a moment or detail of actions in the life of animals without disturbing their lifestyle 
and environment. The need can be also for a domestic animal that needs a remote 
supervision.  

There are several needs that might be solved by some modern gadgets. 
First need is to follow the pet from distance and there are several methods to do 
this, radio or GPS devices that can be attached on the animal. We need to take in 
consideration the dependence on a battery or other rechargeable option. 

The medical supervision gives the chance to have information about 
temperature or pulse, and other medical details. That information is very useful in 
illness but also not to disturb the animal for a medical test if it is not necessary. 
There are other data that modern medical devices can offer.  

The photo and video information can be taken by remote devices like 
webcams installed in specific locations. There are other special tools or even 
human presence that is use in special filming to make documentaries or study 
research of unique or special specimens of animals or birds. 

The new hobby tools like quadrocopter, hexacopter, octocopter drone that 
are even homemade are able to fly close to our study case and even to take 
pictures or video that are recorded by cameras that are mount on the device or 
even to do a live streaming from the location that is supervised. 

The information can be sent or control from a secured website, tablet or 
smartphone. To be able to do all this actions there are specific programming 
software that can do for us specific actions for transferring data, follow some 
procedures, safety and security issues, battery and functionality, emergency and 
remote control. 

Another factor is to analyze the interaction of the animal with the gadget and 
to be sure that this doesn‟t bring any negative situation that can affect the life or the 
environment of the animal. 

Pintoofeed is an invention of Carlos Herrera, from Los Angeles, California, a 
smartphone app that can wireless control feeding pets by schedule or manual 
orders from smatphone and also allows monitoring it on Twitter and Facebook. The 
users can be assured from distance that the animal is not missing a meal or is not 
having enough water. 

Pintofeed is "the first device that understands both your needs and your 
pet's" is the statement from Pentofeed Inc. It not only provides pet food and water 
but monitors the health of the animal. Feeding can be done also manually by an 
application for Android, Windows 8 or IOS (3). 

The mobile phone can also receive an SMS text message or email in the 
moment when the animal began to eat and when finish eating. Also offers the 
amount of the quantity that he consumed it. Pintofeed is build from very resistant 
plastic resistant and can keep up to 4.5 Kilogrames of dry food. The lounch of the 
product on the public market will be on July 2013 for around $150. 
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A presentation of the product can be watch on Vimeo, presentation done 
by Carlos Herrera, the nventor of this tool (4). 

Tagg - The GPS Pet Tracker, it is another very good application which 
allows to follow pet via mobile site, app or text, keeping a paw ahead of the pet no 
matter location.  

The Tagg tracker has a long battery life and also made to handle all the 
jumping, running, digging, swimming, crawling, and sleeping. It‟s small, lightweight, 
and tough, worn anywhere and anyhow a healthy dog can go” according with the 
producer (5). 

The statistics are very high of the situation of the lost pets that are never 
finding again, over 10 million cases. They might find a new owner or are victims of 
accidents or homeless. 

The GPS tracker works as any usual GPS system, smartphone, GPS for 
cars and having the device on a pet it is possible to find the precise location on the 
map using a program connected to the device.  

For the security reasons the battery should be change in time, battery can 
last up to 30 days, depending on use. It usually needs to be charged only about 
once or twice a month.  

For all the monitoring the device and the pet you need the software which 
sends a text or email when the battery power runs low, and also when it‟s fully 
charged and ready to go back to your pet. The tracker battery will usually recharge 
in less than two hours on the docking station. Tagg service is only available in the 
United States, including Hawaii and parts of Alaska.  

Pet Planner is an application or a pet organizer in the form of tables and 
graphs. This method of organization allows easier overview as an intuitive planner 
with alarm for daily, weekly and annual obligations (vaccinations, surgeries, 
grooming, exhibitions ...), ability of tracking pets‟ medical conditions, photo 
galleries, shopping lists, phone book and tracking pets‟ weight. 

 
Conclusions 

 
There are many gadgets in the research of working with pets and wild 

animal and many of them are based on GPS tracking and the wireless 
communication on smartphones and tablets. There are ways of feeding the animal 
and follow the location of it. 

There are very useful electronic technologies, notably wireless technology 
growth, invasiveness-reducing technologies, such as miniaturized imaging device 
that can help in remote tele-healthcare in veterinary medicine as well in human 
medicine. 

Detection, diagnostic and monitoring technologies are offering new ways 
and means to obtain, collect and diagnose. 
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Summary  

 

Partial substitution of conventional sources of protein in commercial broiler feed 
was done with rapeseed, soybean or sunflower meals. It was found that the feed ratio 
conversion (kg/kg) was relatively similar, although slightly higher in the experimental group 
fed with rapeseed meal compared with control group. Also, were determined at the end of 
the first period of growth average body weight values of the experimental groups only with 
11.25 to 28.74 g higher. At the end of the experiment the average body weight of the control 
group was equal to that of the group with additional  rapeseed meal,  higher with 20 g in the 
case of soybean meal addition and with 40 g lower in case of sunflower meal 
supplementation. These results support the potential use of different meals other than that of 
soybeans. 

Key words: rapeseed, soybean, sunflower meals, broiler 

 
Ensuring the quality and quantity of protein in broiler chickens feed has 

always been one of the most important concerns of livestock farmers. Immediately 
after the ban of using animal meal protein remained uncovered was replaced with 
that from soybean meal. Soy has become so very popular on both human and 
animal nutrition, especially after its use, along with other oil plants, as a feedstock 
for biofuel production. Recently, at the European Parliament (EP) in Brussels held 
meeting of the Leaders of Sustainable Biofuels (LSB) hosted by the ITRE (Industry, 
Research and Energy) Committee. This has sent a strong message to the 
members EP ;”Second generation biofuel technologies have advanced ready to 
compete with conventional Biofuels, with companies keen to invest in commercial 
projects Appropriate Given Conditions.”(7). Second generation biofuel come from 
lignocellulosic debris from agriculture and forestry holdings. 

 
Materials and methods 

 
This work was carried on 360 broilers from one day old, hybrid Ross 308. 

They were homogeneous divided into 4 lots: lot 1 – control group and lots 2,3 and 4 
- experimental groups fed differently as follows: 

- Lot 1 - control group 
- Lot 2- received the feed supplement of soybean meal 
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- Lot 3- received the feed supplement of rapeseed meal 
- Lot 4- received the feed supplement of sunflower meal. 
All chicks were hed with commercial feed (lot 1-lot 4). Chicks received 

commercial  feed and  supplements products obtained from oil production for 
biofuel. These supplements have been included in the range of 3-5% (groups 2-4). 
Feed rations were then balanced by means of a computer in such a way that the 
the energy-protein ratio to  be very close. For this purpose we used the addition of 
feed energy (oil). Energy-protein ratio recorded in all groups had values of 145.54 ± 
0.8% to started feed , 158.1 ± 0.5% to growth feed, respectively, 193.7 ± 1% to 
finishing feed. 

By weighing the amount of chickens and feed consumed were determined: 
-The specific consumption -FCR (feed consumption ratio )( kg/ kg); 
-The evolution of average weight; 
In statistical terms, the experiments were processed by ANOVA and 

Student tests using Ezanova and Excel programs. 
 

Results and discussions 
 

Biofuel production originally used as raw material oil seed plants. At first 
we used soybean oil and sunflower oil. Soon rapeseed acreage expanded greatly. 
After oil extraction remained meal larger quantities, especially rape, they also have 
a lower price. For these reasons we tried partial substitution of conventional protein 
sources with other oilcakes. 

a.The specific consumption -FCR (feed consumption ratio )( kg/ kg) 
To assess the economic efficiency of growing chickens from experimental 

groups we calculated specific consumption (FCR) (table 1). 
 

Table 1  
The specific consumption -FCR in the three growing periods of  experimental 

chickens 

Lots Period 1 Period 2 Period 3 (total) 

Lot 1 1.24 1.61 1.83 

Lot 2 1.35 1.67 1.72 

Lot 3 1.30 1.61 1.78 

Lot 4 1.35 1.68 1.79 

 
As shown in table 1 the chickens of all experimental groups (lots 2,3 and 4) 

recorded a specific consumption of 2.3 to 5.6% lower than the control group. This 
demonstrates that other meal from seed oil reduced specific consumption for all 
groups. 

b.The evolution of average weight 
The average weight of chickens  and statistical interpretation of the results 

obtained after the first 4 weeks of life are shown in table 2. 
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Table 2 
The average weight of chicks up to 4 weeks and the statistical interpretation 

of the results 

 
Lots 

 
Initial  

 
Week 1 

 
Week 2 

 
Week 3 

 
Week 4 

The statistical 
interpretation of the 

results 

Standard 
deviation 

 
p Value 

Lot 1 88.43 140.86 387.86 848.62 1311.64 152.24    

Lot 2 88.30 144.50 386.96 873.16 1340.16 150.15 p< 0.4757 
(NS) 

Lot 3 87.80 143.48 387.29 868.67 1345.58 147.24 p< 0.3875 
(NS)   

Lot 4 87.03 139.22 369.61 863.96 1333.13 190.42 p< 0.6384 
(NS)  

NS p > 0.05;  * p < 0.05; ** p < 0.01;  *** p < 0.001 

 
It can be seen that at 4 weeks of age the highest value is recorded in group 

3 (whose diet was supplemented with rapeseed) and lowest in the control group. 
Evolution of body weight was constant throughout the experiment. Small 
differences were noted, however, have been found to be insignificant (p<0.05) 
according to the statistical calculation. 

The average weight of the hybrid offspring fall in standards (aprox.1330 g) 
(1,4,5,8). 

Table 3 shows data from the end of the experiment when the average 
recommended (8) is reached for all experimental groups . The control group has 
the lowest average weight (1735.1 g), while groups 3 and 4 recorded averages 
close. The highest value (1831.89 g) entered soy fed group making such a 
significant difference compared to control group (* p <0.05), the average weight 
being 5.57% higher. 

 
Table 3 

Final average weight of offspring and statistical interpretation of the results 

 
Lots 

 
Week 5 

The statistical interpretation of the results 

Standard Deviation p Value 

Lot 1 1735.10 195.63  

Lot 2 1831.89 194.37 p< 0.0494 (*)    

Lot 3 1777.25 197.96 p< 0.4137  (NS)    

Lot 4 1797.80 261.69 p< 0.3075  (NS)   

NS p > 0,05;  * p < 0,05; ** p < 0,01;  *** p < 0,001 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVI(1), 2013, TIMIŞOARA 

 

 56 
 

 

The data obtained were compared with those arising from other studies 
(2,3,6). This research showed that although substitution was made in large 
proportion productive performance and health of the offspring were not significantly 
affected. 

 
Conclusions 

 
Productive performance of chicks fed supplements with other oleaginous 

meals are generally improved. Administration of rapeseed meal can achieve 
significant savings as rapeseed meal price is cheaper than soy meal. Specific 
consumption in all experimental groups is lower than in the control group. 
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Summary 
 

Muscle-derived stem/progenitor cells are capable of self-renewal and differentiation 
in response to injury or myopathic diseases with the purpose of preserving adult skeletal 
muscle architecture. However, these cells represent only a small percentage of the cell 
population obtained from muscle tissue and require in vitro expansion before their 
regenerative potential can be harvested. We established proliferating cell cultures from adult 
and newborn bovine muscle tissue and explored the ability of several cytokines and cell 
culture parameters to stimulate stem cell proliferation. The growth kinetics of muscle-derived 
cell population was monitored with the xCELLigence Real-Time Cell Analyzer and the 
fraction of progenitor cells was identified by the expression of CD34+ and key pluripotency-
asssociated transcription factor Oct4. Our results show that high seeding density promotes 
terminal differentiation and reduces the percentage of progenitor cells, while epidermal 
growth factor (EGF) and basic fibroblast growth factor (bFGF) stimulate progenitor cell 
proliferation. 

Keywords: bovine muscle stem cells, cytokines, cell culture 

 
The capacity of adult skeletal muscle of mammalian species to regenerate 

in response to injury, growth, training or myopathic diseases can be largely 
attributed to a small population of myogenic progenitors or stem cells, also termed 
satellite cells, resident in the skeletal muscle (6). To efficiently regenerate the 
muscle, these cells must be able to replenish themselves but also to become 
activated, divide and differentiate into myoblasts, which then undergo mitosis to 
finally fuse into a pre-existing myotube or form new myotubes (7). In normal 
skeletal muscle, satellite cells are mitotically quiescent and express transcription 
factors Pax7 and myf5, and surface proteins M-cadherin and CD34 among others. 
When satellite cells become activated they initiate MyoD expression, but continue 
to express Pax7, M-cadherin, myf5 and an isoform of CD34, while myogenin will 
mark the onset of differentiation into myotubes (14). Due to the low abundance of 
satellite cells in the mature muscle (2-5%) and the scarcity of molecular markers 
unique to this cell lineage, it has been difficult to study, isolate and expand these 
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muscle stem/progenitor cells (12), which could subsequently be used for the 
development of various new medical applications (2,13), for studying muscle 
physiology or even production of in vitro meat (5). Therefore a reproducible, rapid 
and cost-effective method that will generate a high yield of muscle satellite cells 
from bovine muscle tissue is much needed.  

Several methods which involve common steps of mechanical and 
enzymatic dissociation of muscle tissue, followed by centrifugation and plating on 
adherent culture vessels, have been described for the isolation and in vitro culture 
of muscle stem cells from skeletal muscles, including for the bovine species (1,4). 
Primary cultures derived from adult muscle are heterogenous populations of 
muscle cells and non-myogenic cells, particularly fibroblasts. However, a recent 
study has demonstrated that reciprocal interactions between satellite cells and 
fibroblasts are needed in order to accomplish effective muscle regeneration (9). A 
number of studies have identified other cell types, such as skeletal muscle side 
population (12), bone-marrow derived hematopoietic or stromal cells (10) or even 
another separate side population termed muscle-derived stem cells (11), capable 
of differentiating into myofibers or of repopulating the satellite cell niche. In this 
study we established mixed proliferating cell cultures from adult and newborn 
bovine muscle tissue and explored the ability of several cytokines and cell culture 
parameters to stimulate cell proliferation.  

Materials and methods 
 

Skeletal muscle samples were obtained from either adult healthy cows, by 
muscle biopsy, without sacrificing the animals, and post mortem from still-born 
calfs. Tissue was collected aseptically in Dulbecco's phosphate buffered saline 
PBS (Sigma, St. Louis, MO, USA) supplemented with 2% penicillin/streptomycin 
mixture (Pen/Strep, 10,000 IU/ml; PromoCell), washed several times with PBS and 
minced with a sterile scalpel before enzymatic digestion with 0.1 ug/mL 
Collagenase IV-S (Sigma) for 45 minutes, at 37°C. Cell suspensions were passed 
through a 40 uM-filter and seeded in complete culture medium: Dulbecco's 
modified alpha-minimum essential medium (D-MEM, Sigma), supplemented with 
10% fetal calf serum (FCS; PromoCell, Heidelberg, Germany) and 2% Pen/Strep, 
then maintained in culture by incubation at 37°C in 5% CO2 atmosphere. Medium 
replacement in the adherent cell cultures was performed every third day and, upon 
reaching 80% to 90% confluence, the cells were subcultured using 0.25% Trypsin-
EDTA solution (Sigma) followed by centrifugation (10 minutes, 300xg) and were 
replated in T75 culture flasks at a density of 5-7,000 cells/cm

2
 to ensure optimal 

proliferation. 
Indirect immunofluorescence staining for detection of cells expressing the 

pluripotency transcription factor Oct4 was performed as follows: cell grown on 
LabTek II chamber slides (Nunc, Thermo Scientific, Bremen, Germany) were fixed 
with 4% paraformaldehyde, and permeabilized with 0.1% Triton X-100. The primary 
antibody was polyclonal rabbit anti-human Oct4, cross-reactive with the bovine 
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antigen (Abcam, Cambridge, MA), while the secondary antibody was donkey anti-
rabbit Alexa Fluor 488 (Molecular Probes, Life Technologies). Microscopy analysis 
was performed on a Nikon Eclipse E800 microscope.  

We employed flow cytometry to determine quantitatively the CD34+ 
myogenic progenitor cell population in our cell cultures. Cells were harvested by 
trypsinization, washed twice with PBS and stained for CD34 with a APC-conjugated 
anti-CD34+ antibody (BD Bioscience, Heidelberg, Germany). At least 20,000 cells 
from each staining were analyzed on a FACSCalibur flowcytometer (BD 
Bioscience) equipped with the CellQuest Pro software.  

We analyzed quantitatively cell behaviour and proliferation in real time by 
employing the innovative technology of the Real-Time Cell Analyzer dual plate 
instrument (RTCA-DP, ACEA Biosciences, San Diego, CA). This instrument 
measures the change in electrical impedance caused by cell attachment and 
proliferation, which is expresed as the cell index (CI) (8), a reflection of cell number, 
attachment and morphology. The RTCA-DP instrument was placed in the 
humidified, 37°C incubator for the duration of the experiment. Cell were seeded in 
duplicates, in the E-plates at 5000 cells/well in culture medium. To determine cell 
behaviour in response to several growth factors, we added each factor together 
with the cells at a concentration of 100 ng/mL culture medium. All growth factors: 
FGF, TGF-β1, IGF-I, HGF and EGF were purchased from R&D Systems (MN, 
USA). The plates were monitored once every 15 minutes for 24 hours, then once 
every 30 minutes for the rest of the experiment. Data analysis was performed using 
the RTCA software (version 1.2) supplied with the instrument. 

 
Results and discussions 

 
We established proliferating mixed cell populations by enzymatic 

dissociation of muscle tissue obtained from adult animals as well as newborn calfs 
and seeding in FCS supplemented DMEM culture medium. The morphology of 
these primary cell cultures, as observed by light microscopy (Fig.1), varied greatly 
between samples, presenting different degrees of heterogeneity. The cell cultures 
contained small, rounded cells, fusiform, fibroblast-like cells, as well as elongated, 
multinucleated myotubes and myofibers. The aspect of the cell cultures was also 
dynamic during growth and passage of the cells, the proportion of each cell type 
changing greatly.  

Primary cell cultures, although heterogenous in morphology, population 
composition and response to culture media growth stimmuli are a valuable tool 
because they are obtained directly from a normal animal, do not contain tumour 
cells like immortalized cell lines and more closely represent in vivo muscle 
environment. Furthermore, as there is much debate regarding the putative 
population of muscle-generating stem cells, we decided to consider the whole 
mixed culture derived from muscle biopsy in order to include all possibly important 
cellular fractions. 
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Fig. 1. Morphology of early passage cell cultures obtained from three different 

samples of adult bovine muscle tissue. Light microscopy, 100x. 
 

We demonstrated by flow cytometry analysis of cell surface marker CD34, 
the presence of a small, distinct population of CD34+ cell in all our samples (Fig. 
2), which varied in percentage between the batches (2-11%). This sialomucin was 
reported as a marker of satellite cells, but it is also present on the surface of 
hematopoietic stem cells. 

 
Fig. 2. Flow cytometry analysis of adult bovine cells, represented as a dot plot (A) 
or histogram (B) graph, identifying a population of cells that are positive for muscle 

stem cell marker CD34+ and represent 2.02% of the entire cell culture. 
 

Next, we looked at the presence of a nuclear transcription factor, Oct4 
(Pou5f1), associated with pluripotency, a marker not described previously for 
muscle stem cells. Immunofluorescence staining with a human antibody cross-
reactive with the bovine antigen, with which it shares sequence similarity, showed 
that the small rounded cells are positive for Oct4. Unfortunately, myotubes seem to 
also show unspecific, cytoplasmic, staining with this antibody (Fig. 3). 
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Fig. 3. Light (A) and fluorescence (B) microscopy, 100x of adult bovine cell 

cultures, passage 2. Staining for pluripotency marker Oct4 (secondary antibody 
AF488, green) revealed a population of Oct4+ small round cells. Unspecific 

staining of myofibers 
 

We monitored bovine muscle-derived cell cultures using the xCELLigence 
Real-Time Cell Analyzer which records a parameter termed cell index (CI) 
proportional to cell attachment, proliferation and morphology changes. The CI was 
recorded every 30 minutes, continuously, for up to 102 hours, when cells reached 
confluence (Fig. 4A). For this experiment we used two adult muscle-derived 
cultures, BF4880 and BF8901 and two newborn muscle-derived cultures, BNF1 
and BNF2. The cells were treated with different growth factors, reported to 
stimulate satellite cell proliferation: fibroblast growth factor (FGF), insulin-like 
growth factor -I (IGF-I), hepatocyte growth factor (HGF), epidermal growth factor 
(EGF) or differentiation - transforming growth factor beta 1 (TGF-β1) (3,6). The 
concentration of each factor was 100 ng/mL of culture medium, the highest 
concentration described in literature. 

 The most significant increase in proliferation, for all different cell types, 
adult or newborn, was observed for FGF, as expected, a potent mitogen for 
progenitor cells, but also fibroblasts.  

TGF-β1 and EGF visibly improved proliferation, while IGF and HGF made 
only a little difference in population doubling. When comparing cell types, 
unexpectedly, the highest CI was recorded for adult fibroblasts. This could 
translated into a faster proliferation rate. Nevertheless, when we looked at the cell 
cultures (Fig. 5), the adult fibroblasts also showed a great degree of myotube 
formation which could also account for a higher cell index. 
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Fig. 4: Real-time monitoring of cell culture kinetics in response to growth factor 
treatment using the xCELLigence RTCA. (A) Normalized cell index as a function of 
time. Normalization was performed at 9 hours, after cell were fully attached to the 
growth surface. Values are represented as averages between duplicate wells, with 

standard deviation. (B) Comparison of cell growth between the cell types. (C) 
Comparison of cell growth between different factor treatments. Higher slope 

corresponds to lower doubling time, hence faster proliferation. 
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Fig. 5. Culture aspects of newborn (A) and adult fibroblasts (B). When grown at a 
higher density adult fibroblasts differentiated into myotubes, which can account for 

a higher CI on the xCELLigence, not indicative of cell proliferation. 
 

Conclusions 
 

We reported the isolation by adherence to culture vessels of heterogenous 
bovine cell cultures that proliferated at a faster rate in response to muscle 
progenitor mitogenic factors supplied in the culture medium. The bovine cell 
cultures contain, indeed, a population of cells positive for stemness-associated 
markers CD34 and Oct4, which could account for the culture proliferation. 
Nevertheless, cultures must not be allowed to become overpopulate, as this will 
induce diffrentiation into mytubes and give confounding results.  
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Summary 
 

The transformation in 1921 of the Higher School of Veterinary Medicine into Faculty 
and his inclusion in the University of Bucharest, gave an inpuls to innovation in improving 
veterinary education.Comparative anatomy study, descriptive and topographic curriculum 
was phased in over three years, in years I and II surrendering Comparative anatomy and 
descriptive and topographic anatomy in the third year. After retirement in 1927 Professor C. 
Gavrilescu discipline management will be undertaken by Professor Gheorghe Iliescu, 
because, after 1938, first in the leadership was Professor Gh. Nichita and then Prof. V. 
Parvulescu. During this period were made and published a number of scientific papers and 
theses with a great value that were cited insome anatomical treated abroad. 

Key words: veterinary anatomy, discipline management, scientific paper 

 
The transformation in 1921 of the Higher School of Veterinary Medicine 

into Faculty and his inclusion in the University of Bucharest, gave an inpuls to 
innovation in improving veterinary education.Comparative anatomy study, 
descriptive and topographic curriculum was phased in over three years, in years I 
and II surrendering Comparative anatomy and descriptive and topographic 
anatomy in the third year. Both the curriculum and syllabus remained in this form in 
the years 1921 to 1948 (2, 3, 4). 

After retirement in 1927 Professor C. Gavrilescu (1, 2, 3, 4) discipline 
management will be undertaken by Professor Gheorghe Iliescu (fig. 1), 
collaborators lecturer Eustatiu Chitimia (between 1924 – 1939)(fig. 2) and Vasile 
Ghetie (entry level between 1924 – 1930,assistant between 1930 – 1939) (fig. 3). 
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Fig. 1. Prof. Gheorghe Iliescu Fig. 3. Assistant Vasile Ghetie 

 
Fig. 2. Lecturer Eustatiu Chitimia 

 
 

During this time, teachers developed a rich teaching and scientific activity, 
which was materialized by developing scientific papers published both in country 
and abroad. Also, under the lead of Professor Iliescu there are elaborated a series 
of PhD theses, some doctoral students then become teachers of the discipline of 
comparative Anatomy (5, 6, 7).  

In 1937 Constantin Simionescu has the doctoral dissertation entitled 
“Research on some traits of udder in the cow, sheep and goat” under the lead of 
Professor G.K. Constatinescu and Professor Gh. Iliescu (fig. 4). 
 
 
 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVI(1), 2013, TIMIŞOARA 
 

 67 
 

 

 
Fig. 4. Constantin Simionescu - doctoral 

dissertation 
Fig. 5. Prof. Gh. Nichita 

 
 

In 1938 professor Gheorge Iliescu retires and the discipline management 
will be undertaken temporary (1938 - 1939) by Professor Gheorghe Nichita (fig. 5) 
who had as collaborators Lecturer Eustatiu Chitimia (1924 – 1939), Assistant Vasile 
Ghetie (1930 – 1939) and entry level Alexandru E. Chitimia (1938 – 1943) (fig. 6). 
In 1938 Assistant Alexandru Chitimia has his PhD thesis entitled “Intrinsic arterial 
and venous networks of the horse eye” (fig. 7) under the lead of Professor Gh. 
Nichita. 

 

 
 

Fig. 6. Alexandru E. Chitimia 
(1938 – 1943) 

Fig. 7. Alexandru Chitimia - PhD thesis 
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In 1939 the management discipline of Comparative Anatomy, Descriptive 
and Topographic appointed Professor Vasile Parvulescu, discipline will remain at 
the helm until 1943. Professor V. Parvulescu (fig. 8) had as collaborators Lecturer 
Vasile Ghetie (1939 – 1943) and assistants Alexandru Chitimia (1938 – 1943), 
Petre Iorgulescu (1940 – 1943) and Constantin (Titi) Simionescu (1940 – 1948) 
(fig.9). 

 

  
Fig. 8. Prof. V. Parvulescu Fig. 9. Constantin Simionescu 

 
 

Between 1939 and 1943 there are published several scientific papers of 
great value by the teachers such as: 

 V. Ghetie - “Ein musculus crico-thyreo-glandularis beim Esel” in Anat. 
Anz. Bd. 87/1939; 

 prof. V. Parvulescu - “Note sur un cas d‟obliteration de l‟uretere chez le 
Buffle” in Arhiva Veterinara XXXIII nr. 1/1941; 

 prof. V. Parvulescu and V. Ghetie - “Topographical situation of the 
abdominal cavity organs in domestic mammals” (“Situatia topografica a 
organelor cavitatii abdominale la mamiferele domestice”) in Arhiva 
Veterinara XXXIII nr. 3/1941; 

 prof. V. Parvulescu - “Memoire uber die allgemeinegestaltung der 
lebeden materie” (Note privind organizarea generala a materiei vii) in 
ArhivaVeterinara XXXIII nr. 3/1941; 

 prof. V. Parvulescu - “Memoire sur l‟organisation generale de la matiere 
vivante” in Romanian Medical Academy Bulletin (Buletinul Academiei 
Medicale din Romania), tom XI/1942. 

1943 remains a year for European Comparative Anatomy, as well as for the 
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Romanian by publishing a monumental work, namely "Handbuch der 
VergleichendenAnatomie der Hautiere" by W. H. Ellenberger and H. Baum, XVIII 
edition (1943) revised O. Zietzschmann, E. Ackerknecht and H. Grau, that are cited 
a number of works by Prof. Gheorghe Iliescu, Prof. V. Parvulescu and Prof. V. 
Ghetie (10). 

The time between 1927 - 1943 is considered a transition period in the 
development of veterinary Anatomy, making passing of Discipline destinies lead by 
Prof. Constantin Gavrilescu (considered the founder of scientific veterinary 
anatomy from Romania) to the leadership of Prof. VasileGhetie (8, 9). 
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Summary 

 

The reproductive traits for eight farrowings of 4,649 Landrace (L) sows, 1,327 Large 
White (LW) sows, 149 Duroc (D) sows and 320 Hampshire (H) sows during the interval 
1993-1999 when these achieved 20,667 foarowings. The sows are offsprings of parents 
imported from Europe and USA. The following parameters where established: normal and 
failed farrowings, prolificacy, the piglets number and the 3-week litter weight, survival ratio. 
The statistical analysis was made by taking into account the following parameters: breed, 
age and farrowing season. LW sows are the most productive during the eight farrowings 
(85.14 piglets), falowed by the L, D and H sows (83.99, 80.72 and 75.69 piglets, 
respectively). A similar situation can be noticed regarding the piglets born alive. The breed 
and age cause significant differences ( P >0.5) between LW - H, L -H, and between 
farrowings (F) F1-F3 , F1-F4 , F1-F5 , F6-F7 . The survival ratio at 21 days was influenced by 
the age of the sows and the order number of farrowing, respectively. The differences 
between farrowings are as follows: F2-F1 (1.15 ± 0.86), F3-F1 (1.02 ± 0.86), F4-F1 (1.00 ± 
0.86) and depending on breed. The largest milk yield was obtained at sows, followed by LW, 
D and H sows. The remarkable productivity of L sows (4:l milk, one kg/piglets live weight at 
21 days of age) was as follows: 1,381.08 kg milk, meaning 4.95 kg daily milk yield. Although 
these are perfected breeds, raised intensively, the season still influences the prolificacy. In 
Romania, spring is the most favorable season for farrowing. On the other hand, autumn is 
the less favorable. 

Key words: sows, liter size, reproductive traits, survival ratio, abortion 

   
High productivity breeds, such as Landrace (LR) Large White (LW), Duroc 

(D) and Hampshire (H), were imported in Romania in the late 50's (LR and LW) and 
70's (D and H) as a possible source of genes for improving reproduction and pork 
quality of commercial pig flocks, on the one hand and, as a biological resource for 
producing Romanian cross-breeds in the future, on the other hand. The pigs were 
imported from the UK, USA, Germany, Canada, Denmark and Sweden. 

Before these first massive imports, the Romanian livestock had consisted 
of a mixture of poor prolificacy breeds and populations, offspring of very close 
related to the European wild boar (Sus scrofa ferus): the Stocly (Baltarets), 
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Mangalitsa, Strei Black, Palatine as well as improved populations and breeds from 
Banat and Ardeal provinces (Banat White respectively Bazna). 

The imported pigs and their descendants were first raised in reproduction 
herds, aiming to adaptations and productive performance maintenance 
simultaneously with their multiplication 

 
Materials and methods 

 
Animals. Since being imported, the young pigs have been raised in 100-

400 sows large farms. The developments of pork industry started in the 60's and 
the pigs intensive breeding started in large units (3,000-6,000 sows, i.e. 5,000-
10,000 t pork per year). The production concentration and industrialization process 
continued until the 80's when two large units (100,000-t and 150,000 t pork per 
year, respectively) appeared. 

In order to provide the biological material needed in these units, all 
valuable breed material was concentrated in five large selection farms and the two 
large units created their own purebreed farms, tailored for their size. 

Of course, during the adaptation period and under the circumstances of 
high expectations for gilts and young boars, although the selection levels were 
rather small in the beginning, valuable biological material was imported especially 
from the USA to increase the selection level. The purpose of this research is to 
establish the productive performances and the variability limits of a large amount of 
sows in order to determine the present selection objectives and create new hybrids. 

The biological material consists of: 4,649 L sows, 1,327 LW sows, 149 D 
sows and 320 H sows. These sows descend from imported parents. 

The farrowing number for every breed is as follows: 
- L sows 13,150 farrowings; 
- LW sows 5,703 farrowings; 
- D sows 757 farrowings; 
- H sows 1,057 farrowings. 
The farrowing took place for seven years, from 1993 to 1999. The criteria 

of excluding from the study were: sows with more than eight farrowings, sows with 
the first and second unsuccessful farrowings, sows which farrowed less than four 
piglets and those which do not wean the farrowing group. 

The abortions and failed farrowings were also established. The sows with 
agalaxy, the sows with no piglets at 21 days and the sows with MMA syndrome 
were also considered as failed farrowings. 

The aborted sows with previous normal performances were still kept. 
The piglets born under normal weight were eliminated. Then the biological 

prolificacy (piglets born total), economical prolificacy (piglets born alive), the 
number of piglets at 21 days and the weight of piglets farrowing group at three 
weeks were studied. 
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Flock management. Purebreed gilts and young boars were raised in 
selection farms. The young pigs, weaned at 35 days were raised in dame progeny 
groups until they were 91±3 days old. After reaching this age the own productive 
performances were tested until 182±3 days; the following data were recorded: daily 
gain, food conversion, fat thickness, percentage of lean, the weight of main 
wholesale cuts (ham, rib roast and psoas, fat chop, picnic and Boston shoulder). 
Animals were given ad libitum access to feed. The data were established by 
determining the living pigs as well as by slathering a hog from the dame progeny 
group. After this, the hierarchy of each weekly testing series was established. 
Taking into account the requirements of the intensity of selection, young boars and 
gilts were selected for reproductions in purebreed farms. 

The gilts were mated at an average age of 7-7 1/2 month and a minimum 
weight of 105 kg. The gilts and sows were mated with the same male (selected 
before) for two times in the mating day. It is known that double mating with natural 
service improve female fertility rate (Xue et al. 1998). After mating, reproduction 
daily groups were formed. During the gestation the sows were kept in 6 - head - 
pens with individual feeding place separated by concrete membrane and fed with 
dry fodder, differentiated depending on age, life weight, gestation stage and body 
condition scoring. During their productive life the gilts were managed to maintain 
the optimal body weight knowing the influence of these on the piglets quality 
(Brandt, 1998 and Koketsu, 1996).  

Statistical analysis. The influence of farrowing season, the sows„ age 
expressed by the farrowing order number, from F1 to F8 were studied, considering 
the influence of environment (the season), the influence of physiological factor (the 
age), the genetically factor (the breed) and the relations between these three 
treatments and their influence on the pigs' number and their quality were studied. 

The data have an ASCI type database as a source, belonging to a huge 
unit. The ASCI data were converted in Excel program and grouped, taking into 
account the farrowing number, farrowing season and breed. The average number 
of the studied traits were counted and compared by Microsoft Excel, Anova 
procedure. For the treatments found to have a significantly influence on the studied 
traits the Tukey test was used. 

 
Results and discussions 

 
The biological and economical prolificacy, the weight of piglets group at the 

age of 21 days, the abortions, failed farrowings recorded for Large White (LW), 
Landrace (L), Duroc (D) and Hampshire (H) breeds are presented depending on 
certain factors (the breed, the farrowing season and sows' age). 

Koketsu (2000) determined associations between the number of litters per 
mated female per year, number of pigs weaned per sow and lactation duration, 
suggesting that the high performances could increase by increasing the number 
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pigs weaned per sow and by improving preweaning mortality rate and number of 
pigs born alive. 

The figure shown in 
table 1 demonstrate that LW 
sows are, during their entire 
productive life, the most 
prolific breed (85.14 piglets); 
Landrace and Duroc breeds 
follow very closely. 

ANOVA test proves 
the influence of breed and 
age on prolificity, F real 
being superior to F critical 
(5.37 compared with 2.48 
for age and 7.13 compared 
with 3.07 for breed). The 
breed influences more than the age factor the prolificacy, as resulting from these 
data. 

There is a 
significant difference 

(P0.05) between LW-H and 
L-H breeds regarding the 
number of piglets 

(1.180.78 and 1.040.78 
piglets respectively). 
Between farrowing F3, F4, 
F5, F6, F7 and F1, the 

differences (P0.05), 
considered interbreed, are 

significant (from 1.671.33 

to 1.94 1.33 piglets). 
F value for age is 

4.37 as compared with 9.57 for interbreed analysis, but both being superior to F 
critical. Thus, we get once again the confirmation that breed is preponderant to 
age, but this time regarding the born-alive piglets number. 

The number of LW born-alive piglets is significantly superior to H and D 
ones as it results from data shown in table 2. Regarding the sows' ages, the 

significant differences (P0.05) in all breeds remain between F2, F3, F4, F5, F6, F7 

and F1, the difference was from 1.231.14 to 1.47 0.14 piglets. 
 

Table 1 
Piglets born 

a
 

 LW L D H Total 

Farrowing 1 9.48 8.52 8.87 8.04 34.91 
Farrowing 2 10.40 9.84 9.99 9.23 39.46 
Farrowing 3 10.84 10.61 10.53 9.60 41.58 
Farrowing 4 11.03 10.94 10.15 10.12 42.24 
Farrowing 5 11.43 10.97 10.02 9.75 42.17 
Farrowing 6 10.95 10.77 10.25 10.35 42.32 
Farrowing 7 10.65 10.59 10.70 10.71 42.65 
Farrowing 8 10.35 11.74 10.21 7.89 40.19 

 Total 85.13 83.98 80.72 75.69  
a
 average of litter size 

Table 2  
Piglets born alive 

a
 

 LW L D H Total 

Farrowing 1 8.36 7.57 7.35 6.72 30.00 

Farrowing 2 9.45 8.55 8.77 8.15 34.92 

Farrowing 3 9.60 8.88 8.81 8.17 35.46 

Farrowing 4 9.75 8.87 8.65 8.60 35.87 

Farrowing 5 9.74 8.78 8.68 8.27 35.47 

Farrowing 6 9.38 8.48 8.67 8.95 35.48 

Farrowing 7 9.02 8.56 8.49 8.93 35.00 

Farrowing 8 8.90 9.21 8.40 6.19 32.70 

 Total 74.20 68.90 67.82 63.98  
a
 average of litter size 
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 The figures in 

tables 3 and 4 show that the 
size hierarchy of the 21 
days old piglets is: L, LW, H, 
D. The interbreed variability 
is reduced. L breed is 
significantly different 

(P0.05) from D and H 
breeds from this point of 
view; identical differences 
are recorded at LW breed. 

The differences 
between farrowings remain 
at the following levels: F2-F1 

(1.15±0.86) and F3-F1, 
(1.02±0.86) and F4-F1 

(1.00±0.86). F for 
interbreed values has a 
very high value (12.31), 
exceeding the critical 
threshold for 8 times; this 
proves breed to be the 
factor which influenced the 
size of 21 days old piglets 
the most. 

 The differences 
between the litter size 
become bigger with the 
age despite the averages 
of individual weights at 21 
days which stay equal 
under the circumstances of 
3 week litterweight varying. 

It is well-known the 
influence of small weight at 
birth (Harpin and Le 
Dividch, 1995) and of the 
number of pigs born alive 
Nielsen 1981, Legault 
1985, and Pellois 1993) on 
the survival ratio during the 
preweaning period 

Table 3  
Piglets at 21 days 

a
 

 LW L D H Total 
Farrowing 1 7.59 7.12 7.05 6.24 28.00 

Farrowing 2 8.63 8.15 8.14 7.68 32.60 

Farrowing 3 8.47 8.37 7.53 7.69 32.06 

Farrowing 4 8.36 8.22 7.7 7.68 31.96 

Farrowing 5 8.16 8.09 7.52 7.54 31.31 

Farrowing 6 8.05 7.87 7.31 7.59 30.82 

Farrowing 7 7.91 8.28 6.83 7.54 30.56 

Farrowing 8 7.80 8.51 7.23 6.01 29.55 

 Total 64.97 64.61 59.31 57.97  
a
 average of litter size 

Table 4  
Survival ratio

 a
 at 21 days

b
 

 LW L D H 
Farrowing 1 80.06 83.57 79.48 77.61 

Farrowing 2 82.98 82.83 81.48 83.21 

Farrowing 3 78.14 78.89 71.51 80.10 

Farrowing 4 75.79 75.14 75.86 75.89 

Farrowing 5 71.39 73.75 75.05 77.33 

Farrowing 6 73.52 73.07 71.32 73.33 

Farrowing 7 74.27 78.19 63.83 70.40 

Farrowing 8 75.36 72.49 70.81 76.17 
a
 survival ratio (piglets at 21 days / piglets born) 

b
 percent values 

Table 5  
3-week litterweight 

a 

 LW L D H TOTAL 

Farrowing 1 37.88 39.59 39.06 37.28 153.81 

Farrowing 2 43.84 43.81 41.98 39.58 169.21 

Farrowing 3 43.04 44.92 39.01 39.43 166.40 

Farrowing 4 42.70 42.88 39.13 39.03 163.74 

Farrowing 5 41.35 42.47 37.83 38.44 160.09 

Farrowing 6 40.86 42.06 36.35 38.80 158.07 

Farrowing 7 40.31 44.72 34.47 38.52 158.02 

Farrowing 8 39.82 46.31 35.72 35.98 157.83 

 Total 329.80 346.76 303.55 307.06  
a
 average of piglets weight at 21 days (kg) 
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(Caugant et. al. 1993), which is acknowledge by these researches as well. 
 From the data 

shown in table 5 the 
following conclusions can 
be drawn: on the one hand, 
only breed represents a 
factor which influences the 
3-week litterweight and, on 
the other hand, the breeds 
generally considered as 
maternal breeds (female 

lines) are superior (P0.05) 
to the breeds from male 
lines in producing cross-
breeds, regarding the 
values of absolute 
differences and significant 
trusting intervals (from 
2.84±2.36 kg to 5.40±2.36 
kg). 

This time, too, age 
proves not to influence the 
piglets weight at 21 days 
and proves that selection is 
possible for this criterion as 
well, depending on 
primiparous. 

Individual weight at 
21 days proves the same 
thing; interbreed influences 

(P0.05) appear to be real 
in the relations L-D, L-LW 
and L-H (0.21±0.09 kg, 
0.20±0.09 kg, 0.14±0.09 kg 
respectively). This 
parameter is to be noticed 
as the only one to 
differentiate the two 
maternal breeds 
significantly (table 6). 

Abortions are 
influenced neither by breed 
nor age (table 7). 

Table 6  
Individual weight at 21 days 

a
 

 LW L D H Total 

Farrowing 1 4.99 5 5.01 5.12 20.12 

Farrowing 2 5.08 5.22 5.17 5.18 20.65 

Farrowing 3 5.08 5.38 5.16 5.16 20.78 

Farrowing 4 5.1 5.27 5.1 5.12 20.59 

Farrowing 5 5.07 5.34 5.07 5.13 20.61 

Farrowing 6 5.07 5.4 5.01 5.13 20.61 

Farrowing 7 5.09 5.34 5.08 5.11 20.62 

Farrowing 8 5.09 5.22 4.95 5.06 20.32 

 Total 40.57 42.17 40.55 41.01  
a
 average for individual piglets weight at 21 days (kg) 

Table 7 
Abortions

a
 

 LW L D H Total 

Farrowing 1 3.88 7.91 0.92 3.48 16.19 

Farrowing 2 1.59 2.18 0.91 6.19 10.87 

Farrowing 3 2.00 0.82 0.90 2.03 5.75 

Farrowing 4 3.27 0.66 3.64 2.68 10.25 

Farrowing 5 3.17 1.05 1.80 1.31 7.33 

Farrowing 6 4.12 1.07 1.01 0.00 6.20 

Farrowing 7 2.77 0.46 0.00 0.00 3.23 

Farrowing 8 3.36 0.00 0.00 0.00 3.36 

 Total 24.16 14.15 9.18 15.69  
a
 percent values 

Table 8  
Failed farrowings 

a
 

 LW L D H 

Farrowing 1 15.83 39.42 25.00 33.65 

Farrowing 2  9.05 14.90  7.34 13.28 

Farrowing 3  8.45 10.20  2.73 13.64 

Farrowing 4 14.78 14.89 10.38  9.36 

Farrowing 5 14.67  9.59  6.42  7.64 

Farrowing 6 15.89 23.63 10.20  3.84 

Farrowing 7 20.08 11.49 20.34  5.77 

Farrowing 8 16.48 0.00 24.24 37.50 
a
 percent values 
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Failed farrowings 
(i.e. those farrowing groups 
with less than four piglets 
at the age of 21 days) are 
not influenced by the two 
factors included in variance 
analysis either (table 8). 

Many mammalian 
species from temperate 
latitudes exhibit seasonal 
variations in breeding 
activity which are 
controlled by the annual 
photoperiodic cycle 
(Malpaux B., et al., 1999). 
Analyzing breed and 
farrowing season variables 
regarding prolificacy, we 
noticed that both variables 
are significantly linked 

(P0.05) to the number of 
piglets (table 9). One can 
notice that spring is the 
most favorable period for 
prolificacy (the differences 
between spring-autumn 
are 0.52±0.40 piglets born 
and between spring-
summer are 0.49±0.40 
piglets born). Autumn and 
summer are generally the 
least favorable seasons 
from this point of view. 

The Anova test for piglets born alive show that season does not influence 

the number of born-alive piglets (F=3.38  Fcrit=3.86), but breeds present 
important differences in six interbreed comparisons from six possible, namely 

between 0.61±0.53 and 2.01±0.53 piglets in the case of P0.05 (table 10). 
Despite Prunier (1997) suggested that high ambient temperature reduces 

appetite, milk production and body reserve mobilization of sows limited the 
reproduction, for this study, but partial confirmed by Peltoniemi (1999) Anova test 
for piglets alive (table 11) shows that seasons does not influence the number of 

born-alive piglets (F=0.07  Fcrit=3.86), but between breeds there are important 

Table 9 
Piglets born – total

a
 

 LW L D H Total 

Spring 11.03 10.74 10.37 9.90 42.05 

Summer 10.35 10.25 9.89 9.60 40.08 

Autumn 10.52 10.30 10.09 9.06 39.96 

Winter 10.67 10.71 10.02 9.29 40.68 

Total 42.57 42.00 40.36 37.85  
a
 average of litter size 

Table 10  
Piglets born alive 

a 

 LW L D H Total 

Spring 9.64 8.87 10.37 8.29 37.17 

Summer 9.03 8.53 9.77 8.48 35.81 

Autumn 9.22 8.59 9.90 7.66 35.37 

Winter 9.21 8.46 9.97 7.55 35.19 

Total 37.10 34.44 40.01 31.99  
a
 average of litter size  

Table 11  
Piglets alive at 21 days 

a
 

 LW L D H Total 

Spring 8.05 8.51 7.50 7.71 31.76 

Summer 8.08 8.33 7.56 7.80 31.77 

Autumn 8.14 8.09 7.48 7.37 31.07 

Winter 8.21 8.09 7.23 7.19 30.72 

Total 32.48 33.01 29.76 30.07  
a
 average of litter size 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVI(1), 2013, TIMIŞOARA 
 

 77 
 

differences (P0.05). The differences between L-D, L-H, LW-D and LW-H were 
0.81±0.36, 0.74±0.36, 0.68±0.36, 0.60±0.36 respectively.  

This fact shows that in this flock management some reproductive parameters 
are not susceptible at seasonal influence; the differences between numbers of 
piglets alive can be attributed to genetically factors, depending on breeds. In this 
respect the latest researches concerning the swine genotype (Ellegren et al 1994, 
Rohrer et al 1994 and 1996 and Archibald et al 1995) will emphasize, perhaps 
through some systematical research, the genes influence on lot of important 
economic traits  

 
Conclusions 

 
Breed influences the prolificacy and size of 21 days old piglets more than 

age. 
The selection of milk production, and the individual weight of 21 days old 

piglets, respectively reaches the real value starting even from the first lactation. 
Abortion frequency is not influenced either by breed or age. 
The best prolificacy in all breeds studied is significant in spring; the least 

number of piglets are born in autumn and summer. 
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Summary 
 
Aflatoxins are a variety of mycotoxin alkaloid toxic, carcinogenic, dangerous to 

human health. So far were most commonly found in cereals, bakery products contaminated 
grain or some oriental fruit but again appear increasingly more alerts (rapid alert system for 
food and feed) the content aflatoxins in milk over limit. 

The high temperatures and drought, favoring the spread of mold Aspergillius and by 
eating contaminated grain by dairy cows aflatoxin in it transfer - through the digestive tract of 
the cow, the milk collected. Aflatoxin affects the appearance and features not smell of milk, 
its existence can only be detected by laboratory tests. 

Key words: aflatoxins, food contamination, food safety, public health.  
 
Aflatoxins are toxins produced by fungi of the genus Aspergillus flavus 

spores and Aspergillus parasiticus, which grow in grain stored in improper conditions 
and then reach the feed. Aflatoxin M1 (AFM1) is a major metabolite of aflatoxin B1 
(AFB1), which is formed when animals ingest feed contaminated with aflatoxin B1. 
Aflatoxin B1, once ingested by animals, is rapidly absorbed from the gastrointestinal 
tract and is converted to metabolite Aflatoxin M1 appears in the blood after about 15 
minutes and then at a certain time, relatively short, the toxin is found in milk secreted 
by mammary gland (3, 6).  

The level of aflatoxin M1 in milk depends on several factors, including: race, 
during lactation, physiological status and functional mammary gland etc. as a result 
of numerous studies, it was shown that up to 6% of ingested aflatoxin B1 is secreted 
into milk as aflatoxin M1. Linked to resistance to this group of fungal toxins, it can be 
said that aflatoxin M1 is relatively resistant to heat treatments, is almost entirely 
retained in pasteurized milk, milk powder and formula infant milk (2, 8).  

Aflatoxin is associated with both toxicity and carcinogenicity in both human 
and animal populations. Diseases caused by aflatoxin consumption are loosely called 
aflatoxicosis. Aflatoxicosis is an acute diseases leading to death chronic aflatoxicosis 
as cancer and immune system suppression. 

The liver is the primary target organ, the liver damage that occurs when farm 
animals fed aflatoxin B1. There are substantial differences in species sensitivity. 
More than that, while for a given species, the magnitude response is influenced by 
age, sex, weight, diet, exposure to infectious agents and the presence of mycotoxins 
and other pharmacologically active substances (4).  
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Hepatotoxicity and carcinogenic effects of aflatoxin B1 was clearly 
demonstrated thus has long been classified as a group 1 human carcinogen by the 
International Agency for Research on Cancer. Aflatoxin B1 to be toxic or mutagenic 
must be metabolized by attaching to macromolecules. This is accomplished by 
cytochrome P (CYP) liver and is converted into metabolites following: aflatoxin B2a, 
aflatoxin Q1, aflatoxin P1, aflatoxicol H1, AFM1, AFB1 aflatoxicol-M1 and epoxyde 
(except epoxyde-aflatoxin B1 and aflatoxin M1 are less toxic). 

The biliary elimination accounts for 60% of total elimination of all metabolites 
formed, sometimes aflatoxin B1 in free form, in urine: are found metabolites that 
serve as marker poisoning; through lactation: only aflatoxin M1. 

The changes identified as a result of infestation in animals are reducing 
weight and fat deposits, internal bleeding, jaundice, liver necrosis and cirrhosis. 
Aflatoxicoza is carcinogenic and teratogenic to fetuses mammals. Effects may be 
enhanced aflatoxin contamination with other mycotoxins, eg.: Cyclopiazon acid, 
ochratoxin, deoxynivalenol and T-2 toxin.  

Smith et al. suggested that AFB1 is not selective attachment to tissue 
specific animal. They observed mild lesions in the myocardium, brain and bone 
lesions in parallel with liver and trapezius (7). Aflatoxins effect on renal function (acid-
base balance, urinary flow, filtration rate glomeruli) were described. The reports have 
shown that aflatoxicoza decreased fractional removal of phosphorus (EFF) and the 
concentration of plasma Ca

++
, but not significantly altered other renal functions.  

In view of that milk and dairy derivatives are consumed daily and in addition, 
they are of primary importance in the diet of children in Romania and in Europe, the 
maximum permissible aflatoxin is 0.05 parts / million / liter or micrograms per liter, 
compared to the maximum that you have U.S., 0.5 parts / million / liter.   

In addition, several authors have demonstrated that binds AFM1 milk protein, 
mainly casein and therefore that the toxin is more concentrated in cheese than in 
milk used to produce it. Following affinity to AFM1 milk protein, the toxin is distributed 
unevenly between whey and the curds (3, 4, 5).  

The differences in results were explained on the basis of variability 
assortment of cheeses analyzed in different studies and different methods of analysis 
used to determine the level of AFM1.  

Most recent works report the results using the same types of cheese for 
determination and the same method of analysis and shows that the highest 
concentration of toxin is found in the curds, whatever the processes used in 
manufacturing process of cheese.  

According to the latest studies, approximately over half percentage of AFM1 
is found in the curds. The finding is supported by the results of other researchers who 
found a quantity three times higher AFM1 in whey.  

As a consequence, about half of AFM1 contaminated milk found in cheese, 
which means that the contamination levels could be very high, given that a kilo of 
cheese is product of several liters of milk, depending on the type and level of 
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maturation of cheese (eg 4.5 l of milk mozzarella cheese give 1 kg while to get a kg 
of parmesan are required 16 l) (5).  

In 2008 several researchers have determined in dairy products, AFM1 levels 
2-5 times higher than in milk. More than that, most authors who have studied the 
AFM1 technological process of production and the different types of cheese ripening 
agree to the conclusion that the level of AFM1 not change significantly during the 
stages of technological (9).  

Potential health risk to consumers due to the widespread contamination of 
products derived from milk AFM1 was highlighted and other dairy products other than 
cheese.   

Different techniques highly efficient and sophisticated in recent years have 
been developed for the determination of aflatoxins in foodstuffs. Currently the most 
commonly used methods for detecting aflatoxin are high performance liquid 
chromatography (HPLC), thin layer chromatography (TLC) and enzyme-linked 
immunosorbent assay (ELISA). All analytical procedures include steps: sampling, 
extraction, purification and determination (identification and quantification) (1, 4).  

Immunochemical methods are used as screening methods for routine 
analysis, mainly because of their simplicity and speed. However, such methods have 
low rate determination and generates a series of errors in the analysis of dairy 
products, especially cheeses, number of samples is limited, the need for large and 
higher costs.  

A more efficient and reliable solution is to Aflatoxin M1 ELISA test. This is a 
fast, economical and sensitive to detect aflatoxin M1 in milk and milk products (1). 
After appropriate preparation, samples can be tested in duplicate, 40 samples within 
140 minutes. Sensitivity is <10 pg / ml.  

 
Conclusions 

 
As regards of risks to consumers posed by AFM1 in milk and milk 

products, the strategy of checking and controlling the feed limit AFB1 and AFM1 in 
milk is adequate protection for consumer health.  

However, the data representing the occurrence of aflatoxin M1 in some 
types of cheese imported from different countries, states or EU, encourages and 
supports the effort involved in ensuring public health institutions to implement new 
methods of control and assay value of this danger.  

In the end, it was demonstrated once again that immunochemical analysis 
methods associated with rapid and simple sample treatment, allowing screening 
studies, giving scientists a wealth of information. The advantage of having data 
readily available should nevertheless be supported by appropriate data 
management to achieve meaningful conclusions. 
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Summary 

 
Sanitation play a critical role in food safety industry. The correct application of 

procedures for sanitation is a key component for protecting food from contamination by 
pathogenic microorganisms or alteration of surfaces, equipment and workers hands. The 
efficiency of cleaning and sanitation actions must be measured accurately and permanently 
to confirm their efficiency. 

Food-borne pathogens such as Salmonella, Campylobacter, Listeria 
monocytogenes and Escherichia coli O157: H7 have attracted attention to the need 
documented sanitation program. It has become extremely important to have an effective 
sanitation program as part of the HACCP program.  

All sanitation programs have the final goal to reduce and / or eliminate all 
contaminants with harmful effects for the consumer. Existence of effective sanitation 
program, not only public safety, but can also reduce costs by reducing spoilage and prevent 
recalls inadequate food products. 

Key words: food safety, sanitation, sanitation program. 
 
Sanitation Standard Operating Procedures (SSOPs) include all those 

operations that food business operator units develop and implements to prevent 
contamination of food. Each procedure must be scientific argumented and followed 
its implementation. The unit must also maintain records that demonstrate the 
implementation of these procedures. Will be kept records can demonstrate how 
SSOPs monitoring and corrective actions to be taken when there is loss of control 
over SSOPs. These records must be made available to the competent authorities 
as soon as possible when they require and demonstrate continuous monitoring 
SSOPs (1, 4).  

The folder which includes the procedures and records is necessary for 
improvement or revision and effective methods of monitoring actions to reduce risk 
to an acceptable level of contamination of food or to limit the effects on consumer 
health. It is important that actions taken to prevent risk manifested (6). 

The management team is required to develop written SSOPs containing 
description of the procedures that will implement unit to prevent contamination of 
food. Workers and staff involved in the control and monitoring must understand that 
SSOPs apply to all stages of the food chain, from receipt of raw materials and 
auxiliary materials and end product.  Procedures do not differ from one exchange 
to another, or from one worker to another. They must be respected by any person 
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who entering the establishment, regardless of their position, from the workers, 
visitors and to the general manager, everyone shall be subject to the same rules 
(5).  

The written SSOPs procedures should include a description of all 
procedures performed daily, before starting work and during it. Particular attention 
should be paid to pre-operational procedures, ie those which must take place 
before starting work. Shall be verified obligatory, the cleanliness of work surfaces, 
utensils, facilities and equipment in contact with food (2, 4). They will be 
characterized in terms of three terms: physical cleaner - involving not be identified 
as visible dirt, chemical cleaner - not to be highlighted traces of chemicals used in 
cleaning or other chemical residues used for example to disinfestation or 
disinfection, microbiological clean - no need to be highlighted for the presence of 
pathogens and certain germs, their level is below the maximum allowed.  

Is required to determine the frequency of monitoring SSOPs, which is 
directly proportional to the risk of contamination. Based on risk assessment, it may 
be decided that maintenance is carried out more or less frequently.  

It is scientifically proven that regular and thorough cleaning as part of a 
HACCP plan, is associated with major reductions in pathogens responsible for food 
poisoning. For an effective chemical disinfectant to work properly, the surface must 
be cleaned before applying disinfectant. Staff training on how to clean sanitation 
better is extremely important for the success of the program.  

The state of hygiene control during production (operational control) follows:  
- if raw materials, auxiliary materials and products are handled under 

sanitary; 
- if they comply with the measures established to prevent cross 

contamination (such as stream crossing - bad design flows and circuits 
productive and as uncontrolled movement of workers between different 
processing areas due to lack of personnel flows); 

- if workers change their protective equipment when it's dirty notes;  
- if workers comply with GMP in production area;  
- if there is some regularity in washing and disinfecting used tools; 
- if you remove by-products or waste which do not need further;  
- when using certain cleaning tools to clean production areas, which differ 

from those dirty areas to prevent cross contamination.  
If daily inspection is poorly sanitized areas finds that the person 

responsible for monitoring the pre-operational hygiene has again that surface 
cleaning before work.  

If after testing sanitation control, it is found that cleaning is not proper 
microbiological compliance check instructions regarding the order of operations, 
substances used, their concentration, time of action and whether they have been 
met, the management team may decide instructions for cleaning or changing of 
substances used.  
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If non-compliance with work instructions sanitation team will proceed to 
retraining those persons responsible for cleaning surfaces. 

The employed personnel is an essential element in maintaining food 
hygiene. Continuous training in compliance with the rules of hygiene include:  

- acquisition of theoretical knowledge about the risks to human health in 
relation to food quality; 

- acquisition of theoretical knowledge and practical hygiene units 
receiving, processing and storage of foods products; 

- acquisition of theoretical knowledge and practical handling food hygiene; 
- acquisition of theoretical knowledge and practical personal protection 

worker;  
- acquisition of legislation related to food safety.  
To ensure proper performance of specific food production, fixed and mobile 

facilities, equipment and facilities should be included in a maintenance program 
that is planned to test them regularly. In addition to these planned activities, there 
must be written procedures that apply in times when circumstances require and are 
represented by a fault during production. Depending on the gravity of the situation, 
this action may involve stopping production or not (4, 6).  

The nature and frequency of maintenance operations are adapted to the 
hazards associated food they can generate. All interventions are made on 
machinery and equipment known to the officials of the management team.  

Maintenance operations using only ingredients approved for food industry 
(lubricants) and operations shall be such as not to constitute a risk of contamination 
to food by inserting foreign objects or chemical pollution (lubricants, cleaning 
products) or microbiological contamination of maintenance personnel or tools used 
to it (3). 

Specific control measures also apply to persons visiting a food specific 
unit. Everyone outside the unit, visitor or person engaged in trade or technical, shall 
be subject to rules of behavior and hygiene set by the unit management.  

For people involved in official control unit provides equipment swabs 
completely. For people involved in technical activities, access is allowed only when 
equipped with protective clothing and will be limited to space to carry on its 
business. 

Risk of food contamination will be reduced either by removing them from 
the area of activity or, if not possible removal by protecting food with waterproof 
materials securely fixed. 

Persons involved in the commercial relations have access only in 
administrative spaces. Staff must be trained in the procedure Obligatory for visitors 
(2, 5). 

Inadequate implementation of certain steps, such as for example using a 
very small amount of disinfectant, allowing potential growth of these 
microorganisms. Instead and use too much, it can act as a foreign body, causing 
unnecessary pollution and increasing health costs. This would require the the use 
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of methods of measuring chemical concentration and an optimum method for 
evaluating the effectiveness of the operation, so the method is the most accurate, 
efficient and profitable.  

 
Conclusions 

 
All safety company food programs are improved when the basics of 

sanitation programs are followed and monitored at every stage of production flow.  
Performing cleaning for machinery, equipment and work spaces at the 

beginning or during the production cycle, reduce some of the potential threats to 
the safety of processed foods.  

It is important that each employee to understand and realize the 
importance and role of sanitation procedures for producing safe food. 

Including in the cleaning team of persons from different levels of unity, 
contributing to inter-departmental transfer of knowledge, together with continuous 
monitoring, tracking and consolidating best practices in sanitation department, 
which can significantly increase efficiency global sanitation program. 

The sanitation is a sequence of steps and they are the successful 
completion of the previous steps. Sanitation practices are ineffective when 
measures are taken in order. If there are more people working in the same area, 
but they do not work the same way, the risk of cross contamination is high. 
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Summary 

 
The goal of this study was to evaluate the main macro-minerals concentrations in 

cattle and sheep in different physiological states (lactation, and last period of gestation, 
before calving/lambing). For this purpose, blood samples were taken during the summer 
(lactation) and winter (gestation) periods from 30 clinically healthy half-breed Holstein cows 
and 50 Turcana ewes. Blood concentrations of calcium, phosphorus, magnesium and 
potassium were determined by using an ICP spectrometer. There were significant 
differences between the values of blood minerals concentrations dependent of physiological 
states and seasons (feed, respectively). In both species calcium concentration was lower in 
the last period of gestation, before calving/lambing compared to lactation period, and the 
other minerals concentrations were higher in the last period of gestation, before 
calving/lambing compared to lactation period. 

Key words: macro-minerals, cattle, sheep, lactation, gestation. 

 
Proper growth and functions of plants and animals require basic nutrients 

as well as mineral components (3). Minerals play a vital role in maintaining 
homeostasis of the organisms. Minerals participate in many important catalytic, 
enzymatic and structural functions of vertebrates, either in the capacity of structural 
elements or as regulators of almost all metabolic processes, and their 
concentrations in mammals depend on several environmental and biological 
conditions (1,4,7,11,12).  

Various minerals can influence reproductive performance of ruminants. 
Reproductive failure may be induced by deficiencies of single or combined trace 
elements and by imbalances (6). Also, minerals are important for milk production in 
all females, primarily cows and sheep (5).  

The primary source of minerals is represented by feed, pasture is very 
important in ruminants feeding as it is the full-value source of food, which could not 
be easily substituted when considering the extensive breeding of ruminants. The 
quality of the pasture and its nutritional value depend on many factors, but primarily 
on the quality of the soil and the climatic factors (11). 

The level of certain minerals at the natural pastures, as well as at stodgy 
food, crops, and the mixtures of concentrate which are used on farms is either too 
high or too low when comparing to the necessities of animals. That is how 
irregularities in animal feeding occur in the absence of other sources of food (11). 
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Minerals are required for numerous metabolic functions in livestock, and 
optimal production and performance require adequate intake of balanced minerals 
(9). The irregularities in minerals uptake range from the acute mineral deficit to the 
illnesses caused by the toxic apparition (10). So, as mineral status of the animal 
declines, the functions are compromised followed by the loss of performance and 
reproduction, but also, high dietary levels of the same elements or interaction 
between them can induce poisonings (7). 

Homeostasis of calcium, phosphorus, potassium and magnesium is 
primarily affected by the very same homeostatic mechanisms, and as a result, the 
changes in their concentrations are in most cases mutually linked (6).  

The primary goal of this study was to evaluate Ca, P, Mg, and K 
concentrations in cattle and sheep in different physiological states (lactation, and 
last period of gestation, before calving/lambing). 

 
Materials and methods 

 
In order to evaluate the main macro-minerals concentrations in cattle and 

sheep in different physiological states (lactation, and last period of gestation, before 
calving/lambing), in the period 2011-2012, blood samples were taken during the 
summer (lactation) and winter (gestation) periods from 30 clinically healthy half-
breed Holstein cows and 50 Turcana ewes. All animals were farmed in Mehedinti 
district in the same area under the same climatic and soil conditions. The cows and 
sheep were kept in traditional barns. The feeding was traditional, with ration 
components given separately. The studied animals were grazed from May to 
October. Depending on pasture, yield and availability of other feeds, the feeding 
ration was supplemented with hay, straw and cereals.  

The serum was separated by centrifugation and freeze (–20
o
C) until 

analysis. The samples were analyzed for Ca, P, Mg, and K levels using a Thermo 
XS series 2 ICP spectrometer. 

 
Results and discussions 

 
Table 1 presents the serum biochemical reference ranges in sheep and 

cattle (13), and table 2 presents the results of the analysis for blood Ca, Mg, K, and 
P levels in sheep and cattle. 

Table 1 
Serum biochemical reference ranges in sheep and cattle (13) 

Minerals  Sheep  Cattle 

Ca (mg/dL) 9.3-11.7 8.4-11.0 

Mg (mg/dL) 2.0-2.7 1.7-3.0 

K (mg/dL) 16.8-24.6 15.6-22.6 

P (mg/dL) 4.0-7.3 4.3-7.8 
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Table 2 
Main blood macro-minerals average levels in sheep and cattle in different 

physiological states 
 Sheep  Cattle 

Minerals  Lactation Gestation Lactation Gestation 

Ca (mg/dL) 10.18 9.86 10.60 9.00 

Mg (mg/dL) 2.52 2.75 2.76 2.97 

K (mg/dL) 23.23 23.73 21.95 23.12 

P (mg/dL) 4.69 6.24 5.42 6.19 
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Fig. 1. Average value of blood calcium (mg/dL) in sheep (1) and cattle (2) in 

different physiological states  
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Fig. 2. Average value of blood magnesium (mg/dL) in sheep (1) and cattle (2) in 

different physiological states  
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Fig. 3. Average value of blood potassium (mg/dL) in sheep (1) and cattle (2) in 

different physiological states  
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Fig. 4. Average value of blood phosphorus (mg/dL) in sheep (1) and cattle (2) in 

different physiological states  
 
Calcium is the most omnipresent mineral in the body. Calcium requirement 

for lactation support is about 1.23 g Ca/L of milk produced. Calcium absorption 
depends on its contribution, and is reduced when dietary calcium level is higher 
than necessary (6). 

Puerperal paresis or milk fever in lactating ruminants is characterized by 
moderate hypocalcemia, hypophosphatemia and frequently accompanied by 
hypoglycemia and magnesium concentration may be normal, reduced or increased 
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(6). Milk fever is caused by insufficient calcium absorption in the early lactation 
period (9). High potassium diets cause blood to become alkaline and blood pH to 
rise. High blood pH reduces calcium mobilization from the bone and absorption in 
the intestine and kidney. Blood levels of macro-minerals can be negatively 
influenced by the presence in feed and absorption of heavy metals antagonistic to 
them. 

The reference values of blood calcium content in cows range from 8.4 to 
11.0 mg/dL, and in sheep from 9.3 to 11.7 mg/dL (13).  

In this study it was observed the influence of the different physiological 
states that was correlated to seasons when blood samples were taken, on blood 
calcium concentration (Fig. 1). In general, blood minerals levels depend on the feed 
mineral content, but also on the minerals interactions, and grazing compared to hay 
feeding could determined the significant differences registered in lactating cows, 
compared to gestating ones.  

The highest value of blood calcium level was recorded in cows in the 
lactating period with samples taken in summer, while gestating cows had 
significantly lower values of blood calcium concentration in the winter season. The 
average of blood calcium level determined during summer in cows in lactation 
period was higher (10.60 mg/dL) than those of the other published research 
findings (5,7). 

 In sheep that were in the last period of gestation, before lambing, the 
blood calcium content registered an average of 9.86 mg/dL, while in lactating 
sheep the average level was 10.18 mg/dL, which not represented a significant 
difference. 

Considering the values of the blood calcium content in lactating and 
gestating cattle and sheep, it can be concluded that blood calcium concentrations 
were within the physiological limits, and that the decreases, which were registered 
in the gestating females before calving/lambing, were the result of the different 
needs of the organism in accordance to this special physiological condition. Taking 
into consideration the blood calcium levels in cattle can be concluded also that 
calcemia was normal, but that there were significant differences dependent on the 
physiological conditions, and season, respectively. 

In the specialty literature, the values of blood magnesium concentration in 
sheep range from 2.0 to 2.7 mg/dL, and in cattle from 1.7 to 3.0 mg/dL (13). In this 
study, it was observed an influence of the physiological state, and sampling 
season, respectively, on the value of blood magnesium content in both ruminants‟ 
species studied (Fig. 2).  

Like in the case of the other minerals, also the value of blood magnesium 
is a reflection of its level in feed, and magnesium resorption from the rumen may be 
decreased due to the excessive intake of azotes and calcium and the low intake of 
phosphorus and sodium, which could represent a risk for hypomagnesaemia in 
cattle (5).  
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In this study, blood magnesium levels in gestating sheep before lambing 
during winter season were higher than in the summer season in lactating sheep, 
and exceeded the reference blood magnesium levels (Fig. 3). In cattle, blood 
magnesium concentrations in gestating caws before calving compared to lactating 
cows, registered closed values (2.76 mg/dL during lactation, and 2.97 mg/dL in 
gestating cattle before calving), but that ranged within the reference levels. 

There were not registered any significant differences between lactating and 
gestating females studied in both species in the blood magnesium content, but 
averages values showed the existence of a reverse trend of the content of this 
element in blood in relation to calcium, and its values registered the same trend 
with phosphorus and potassium, which means that the blood magnesium content 
was higher in gestating sheep and cattle before calving/lambing, and lower in 
lactating sheep and cattle. 

The reference values of blood potassium concentration in cattle range from 
15.6 to 22.6 mg/dL, and in sheep from 16.8 to 24.6 mg/dL (13). In this study, blood 
potassium levels in gestating cattle before calving during winter season were 
higher than in the summer season in lactating cattle, and exceeded the reference 
blood potassium levels (Fig. 3). Also, in other studies (2,7,8), it was observed that 
the blood potassium levels increased during gestation.  

In sheep, blood potassium levels in different physiological sates and 
seasons, respectively, registered much closed values (23.23 mg/dL during 
lactation, and 23.73 mg/dL in gestating sheep before lambing), but that ranged 
within the reference levels. 

The high blood potassium levels registered in this study was correlated to 
the low calcium levels. The high potassium levels could be determined an increase 
of blood pH that induced a reduced calcium mobilization from bones and 
absorption in the intestine and kidney that result in a low blood calcium levels. 

The reference values of blood phosphorus content in cows range from 4.3 
to 7.8 mg/dL, and in sheep from 4.0 to 7.3 mg/dL (13). In this study, highest values 
of phosphorus were found in both species during the gestation period before 
calving/lambing (6.24 mg/dL in sheep, and 6.19 mg/dL in cattle), and there were 
significant differences between the two physiological states (Fig. 4).  

The registered blood phosphorus levels variations in both species were 
dependent on gestation and lactation, respectively on seasons, but they ranged in 
normal limits, and during gestation period before calving/lambing the decreased 
blood calcium concentration was not accompanied by a low blood phosphorus 
concentration.  

The pathology in diary females that are a direct result of hypo-
phosphataemia and hypocalcemia appear usually in the calving/lambing period, 
because in this most vulnerable period of calcium and phosphorus homeostasis, 
the female organism must receive in a short time large quantities of these macro 
elements indispensable for mammary glands at the beginning of lactation (5).  
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Conclusions 
 
In this study, the values of the studied blood macro-mineral concentrations 

mainly reflected their levels in the feed produced under the same climatic and soil 
conditions specific to Mehedinti district, in the period 2011-2012, and also the 
interrelations between mineral elements, and they were within serum biochemical 
reference values for sheep and cattle. 

In cattle, calcemia was normal, but there were significant differences 
dependent on the physiological conditions, and season, respectively. 

In cattle and sheep, calcium concentration was lower in the last period of 
gestation, before calving/lambing compared to lactation period,  

Averages values showed the existence of a reverse trend of the blood 
magnesium, phosphorus and potassium content in relation to calcium, and their 
values registered the same trend, which means that magnesium, phosphorus and 
potassium blood content was higher in gestating sheep and cattle before 
calving/lambing and lower in lactating sheep and cattle. 

In this study, during gestation period before calving/lambing the decreased 
blood calcium concentration was not accompanied by a low blood phosphorus 
concentration. 
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Summary 

 
Based on bibliographical studies a test has been conceived in order to evaluate the 

aggressiveness in those dogs that can not respond to new requests when changing the 
owner. 

This test relies on seven evaluation criteria: the first three criteria emphasize both 
the manner in which the dog cope with the new environment, and the way in which he 
responds to the human‟s requests. The lest four criteria estabilish the owner‟s capacity to 
obtain from the dog what he previously requested. 

Key words: dog, aggressiveness, evaluation 

 
Studies in the field of ethology wish to establish the difference between a 

dog‟s aggressivity and its dangerousness. The present paper proposes an 
aggressivity evaluation test, which should help in establishing the trigger for the 
aggressive behaviour. 

Taking the context and the normal species behaviour into account, 
agressiveness represents a typical behavioural pattern used to solve conflicts, 
caused by threat or challenge, which eventually ends up in dominance or 
submission. Aggressivity is a component of the dog‟s social behaviour, used to 
communicate various types of information to other dogs, humans or other species 
dogs come in contact with. In order to recognize or to prevent the effect of such 
manifestations, we first need to fully understand the reason behind the dog‟s 
aggressivity. In the case of a wolf pack, aggressivity is viewed as a normal 
behaviour, vital to social structure maintenance, on which hierarchy is based (1). 
That is why we will have need to understand to what degree the house dog adapts 
to the group (pack) it is a part of. Lorenz claims, giving numerous examples, the 
idea that, in the animal world, aggressivity is a normal behaviour, a form of energy 
discharged as a result to various stimuli, not just as reaction to frustration. This 
energy discharge is performed in various situations, specific stimuli of the animal 
world triggering this behaviour type (aggressivity). In the absence of these stimuli, 
aggressivity is expressed in the presence of non-specific stimuli; sometimes, 
aggressivity is expressed vacantly, in a succession of specific movements directed 
towards the specific stimuli source (3).  

The term aggressivity refers to motivational factors which predispose to 
this type of action, since the word refers to the manifestation of threat, rage and, 
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perhaps, to attacking an animal of the same species, from a different species, or 
any kind of object (2). 

As a conceptual term used in ethology, aggressivity describes neuronal, 
neuronal-chemical and physiological sublayers, which trigger a response to 
environmental stimuli, the motivation for attacking an individual of the same species 
or from a different species (4). 

Even in such cases, aggressivity states are closely linked to the adaptation 
level, limit and capacity, as well as the dog‟s nervous excitation level. A dog‟s 
aggressivity is not necessarily manifested through a direct attack, with bloody bites, 
even though, in extreme cases, it may come to that (3). The aggressivity state can 
be triggered offensively or defensively. Dogs may run after a person or an animal 
and bite them (offensive aggressivity) or they can run from a person or an animal 
and, ehen cornered, bite them (defensive aggressivity) 

According to the active legislation, by aggressive dogs one understands 
any dog, which, without provocation, bites or attacks people or domestic animals in 
public or private places; any dog participating in dog fights or being trained for this 
purpose (6).  

Basic commands a well educated dog should know, but which it refuses to 
execute when the owner is changed, manifesting an aggressive behaviour towards 
the new owner and/or his family members, are the following: 

Calling the dog Come, Here. 
The dog is given the Sit command. 
Attempt to put the dog on the leash. 
The dog is given the Down command. 
The dog is approached (the owner hugs him). 
The dog is restrained (the dog is put dorsal decubitus). 
The dog‟s food bowl is taken away. 
5 points: the dog is relaxed, its ears are up, relaxed (not erect), its head is 

up, its mouth is slightly open, the tongue exposed, lively eyes; lips slightly open, no 
support effort; the weight is equally distributed on all four legs; the tail is relaxed, a 
slight movement can be observed. The dog cooperates, it does not oppose the 
owner‟s commands, it is emotionally balanced, it adapted to its new environment 
and group. 

4 points: this is a dog which responds to the initial commends, but can 
hesitate because of various reasons: not enough communication between owner 
and dog, the dog‟s momentary lack of attention. Body language of a 4 point dog: 

The dominant type: raised ears, pointed forward, erect; raised head; open 
mouth, tensed muzzle, exposed tongue; eyes: wide open, wondering look, lips: 
raised in order to expose fangs, if the stimulus is not a pleasant one, the weight is 
distributed on the front legs, tail: raised, tensed. This is a dog which is not sure 
about its relationship with the new owner. It tries to assert itself with this attitude. If 
the owner is strict enough, the dog will finally accept its inferiority status and will 
perform the commands.  
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The anxious type: ears flat on its head, head possibly turned to the side, 
open mouth, exposed tongue; lips are tensed, pulled back; the muzzle is also 
tensed; eyes: staring, the dog blinks a lot, eyebrows are tensed; tensed thighs, 
fixed legs, weight forward, slumped shoulders, the body curbed as a C is also 
characteristic, hidden tail, probably shaking. This dog will hesitate to respond to the 
given command, due to fears triggered by former experiences. It will use 
replacement behaviors which will help it calm down, feel safe: it will yawn, sigh, 
imitate smell, lip licking, nose licking. The described behaviors do not signify 
indifference for the owner. The owner needs to gain the dog‟s trust, the relationship 
between the two will mainly rely on this aspect. 

3 points: this is a dog hesitant in responding to the given commands. The 
cooperation between the dog and its new owner depends on the dog‟s behaviour 
type and the degree to which its owner understands it.  

2 points: a dog which is dominant and does not wish to recognize its 
master‟s superiority, will communicate this by body language: raised ears, pointed 
forward, they may form a V letter, raised head, one can notice vertical wrinkles on 
its forehead, open mouth, exposed tongue, staring, wrinkled lips, the open mouth 
forms the letter C at the corners, tensed muzzle, the nose may show wrinkles. The 
dog will manifest its aggressivity if the owner insists in an improper manner. 

A scared dog which displays an aggressive behavior as defense means. If 
one insists with such an individual, the dangerousness level may increase due to 
the dog‟s insecurity. 

1 point: thorough body language, the dominant dog warned the owner that 
it does not accept an inferiority status inside the family. The owner insisted too 
much in an unfit manner, which led to the manifestation of an aggressive behaviour 
towards the owner and other family members.  

The dog‟s reaction is evaluated based on the answer to these situations:   
The response for the dog‟s call is graded:  

5 points if the dog answers the owner‟s first call; 
4 points if it answers the second call, with three possible situations: 

scared, dominant, lack of attention; 
3 points if it answers to a strict tone of the owner‟s call; 
2 points if it comes only when given a reward (it is conditioned); 
1 point if it refuses to respond to its owner‟s command. 

The response to the sit command:  
5 points: awarded to a dog responding to the first request; 
4 points: it responds to the second request; 
3 points: it carries out the command only at a strict tone of voice of 

the owner; 
2 points: it refuses to respond, it displays a threatening attitude; 
1 point: it refuses to respond. 

The response to the leash: 
5 points: it accepts the leash; 
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4 points: it dodges; 
3 points: it gets up; 
2 points: it growls; 
1 point: it fights back. 

The response to the down command: 
5 points: it carries out the command at the first request; 
4 points: it carries out the command but at the second request; 
3 points: it carries out the command only art a strict tone of voice 

from the owner; 
2 points: it refuses or growls out of fear, or because it wants to 

dominate;  
1 point: it refuses.  

The response to approach: 
5 points: it accepts the approach; 
4.points: it dodges; 
3.points: it gets up; 
2 points: it growls; 
1 point: it fights back. 

The response to in dorsal decubitus restraint  
5 points: it accepts; 
4.points: it accepts only at a strict approach; 
3.points: it does not accept the decubitus; 
2 points: it growls; 
1 point: it fights back 

The response to the removal of the food bowl: 
5 points: it accepts for its food bowl to be taken away; 
4 points: it accepts the removal of the bowl, but keeps watching it; 
3 points: it stares at the bowl, it does not allow its removal; 
2 points: it growls; 
1 point: it does not accept the removal, it fights back. 

In the end the test will be interpreted, based on the points received. After 
every test the dog will be given points from 5 to 1, the maximum amount of points 
of 35, is given to the dog which carried out all its owner‟s commands, the minimum 
amount, 7 points, is given to individuals which not only do not respond to 
commands, but also display an aggressive behaviour. 

35 points – the dog is obedient, correctly socialized and integrated; 
28 points – the dog is obedient, it accepts its inferiority status; 
21 points – the dog is hesitant, it accepts the commands;  
14 points – the dog displays a dominant postural behaviour, with intimidation 

tendencies; 
7 points – the dog presents an aggressive dominant behaviour, it refuses 

any command of the owner, it becomes aggressive). 
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Conclusions 
 

After evaluating the dogs with the above presented test, we will be able to 
put them in three categories: 

Dominant and balanced dogs, which accept the owner‟s commands, but 
manifest an aggressive behaviour at the requests 

Dominants dogs which do not give up on their leading role no matter their 
environment; they do not carry out the commands, and manifest an aggressive 
behaviour towards all individuals (owner, family members, strangers). 

Obedient dogs, but which may react unpredictable, often with aggressivity, 
due to previous experience anxiety.  
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Summary  
 

The strategic use of the authentic danubian territorial capital through Bio-
ecoeconomy – all along the Romanian part of the river, including its Delta – is part of the 
development strategy of the danubian regions coordinated by the European Union (EU). But 
this cannot be done without making an inventory of all existent resources so that the 
territorial capital of the Romanian danubian regions is known. The strategic use of this 
territorial capital has to reflect the priorities of the regional development policies, which have 
to obbey the EU regulations and the international reccommendations. This paper is based 
on the strategy of Danube Basin Rural and Landscape Forum initiated by the Association of 
Hungarian Settlements and Regions Developers, on the data from the Transilvanian Rare 
Breeds Association. The main priority for the danubian area is to raise the bar for economic 
competitiveness in the region but also to respect the multiculturality and the chosen lifestyle. 
This preservation of the particularities of human commnunities can be done by protecting the 
biodiversity and the zoo-genetic and game patrimony of their environment. This connection 
between human – environment – animal, i.e. ethnozootechny, represents most probably the 
way to protect every human community from the danubian regions. Success in Zootechny 
does not necessarily require sumptuous shelters with high performance but expensive 
machines, but a good breeding technique on the pasture in order to obtain relatively cheap 
and high quality products by taking advantage of the pastures and meadows of the Danube. 
The development strategies necessarily imply a development of the danubian transportation, 
a permanent control of the water-soil-air quality, the monitoring and prevention of the risk 
factors, a development of the energy sources according to the Green Program for Europe 
and the choice of bio-economy as the way to economic competitiveness for 2014 – 2020. 

Key words: territorial capital, biodiversity, European patrimony, Bio-Ecoeconomy, 

ethnozootechny  
 

The strategy for the development of the danubian region is very important 
because it values the economic, scientific, historic, environmental and multicultural 
capital of a population of approximately 260 million inhabitants, which forms the 
territorial capital of the danubian euro-region. This strategy has to take into account 
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the coordination of the local, regional, national and European development, which 
then will lead to a Common Market for the danubian region. The river Danube 
represents and axis that connects Central and Eastern Europe and a commercial 
route – with its canals towards Main and Rhin – which goes all the way to Oder and 
Elba, linking the Black Sea to the Atlantic and to the Baltic Sea. Romania‟s 
position, that of intercepting the routes from Central Asia, Middle East and Europe, 
facilitates the elaboration of some projects with the aim of creating a danubian 
strategy for Romania. This strategy sets out to reduce the differences between the 
development of various regions in the EU, including the areas within Romania. The 
organization of the Conference Civil Forum for Danube Basin Rural and 
Landscapes Forum is very important, initiated by AHSRD (Association of 
Hungarian Settlements and Region‟s Developers). The goal of the Danube Basin 
Forum is 

"- Forming of the Danube Basin Rural Development and Landscapes 
cluster/forum 

 - Overview of Debates about the EU Cohesion Policy and Common 
Agricultural Policy 

 - Implementation overview of EU Macroregional Danube Strategy 
Networking of NGOs.” 

Raising the level of economy and development of the danubian area is to 
be achieved only by clear stated projects together with Serbia, Hungary, Ukraine, 
the republic of Moldavia. For this, a series of conferences must be organized where 
complex consultations and technical assistance must be offered for the common 
projects. Without an efficient coordination the projects do not reach their goal, that 
of uniting the communities in the danubian area. This is the way to regional 
development. But a development of the strategy for the Romanian danubian area 
cannot be done unitary. This is why we have to point out the development areas 
according to their specific features. It is necessary that this strategy be known and 
supported by economy and finance specialists in order to find a financial strategy to 
create workplaces. A strategy cannot be conceived without the implication of non-
governmental associations or of the academic strata. The Romanian Academy 
should support the development strategy using the huge scientific and cultural 
patrimony. The first step towards building a strategy is to characterize, to inventory 
and to monitor the tendencies and the possible risks in applying the strategy. 

 
Materials and methods 

 
This paper is based on the strategy of Danube Basin Rural and Landscape 

Forum initiated by the Association of Hungarian Settlements and Regions 
Developers, on the data from the Transilvanian Rare Breeds Association and on 
the other papers on Bio-Ecoeconomy written and presented by the authors at 
various international symposiums and subsequently published (1). 
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The development strategy can be realised only through the efforts of the 
state, of the NGOs and of the academic strata in Romania. But a single country 
cannot ensure by itself the development of a strategy for the danubian capital and 

this is why the contribution of other European institutions is necessary as well. 
 

Results and discussions 
 
The elaboration of a development strategy cannot be done without 

complex consultations for cooperation with the Council of Danube Cities and 
Regions. The common projects for development of the danubian regions require 
the organisation of working groups on subjects useful for the Project Portfolios. The 
projects should be also analized in terms of risks. The projects should reflect the 
priorities of the regional development policies which need to be in harmony with the 
national and European ones and, at the same time, to obey the international 
recommendations. The policies aim at protecting the Danube from the point of view 
of ecology, biodiversity, economy, transportation, etc. (15). In Figure 1 is shown the 
implementation of a development strategy for the Danube region in Romania. 

The ecological capital. Prevention and fighting against pollution on 
the Danube. Measures have to be taken in order to prevent and fight against 
pollution and for this it is necessary that the state institutions and the companies 
involved in the navigation on the Danube expand their responsabilities.  

Due to the application of bio-ecoeconomy, the ecosystems of the danubian 
navigation corridor are being preserved. The EU finances a project called Wanda 
for protection against and reducing of the pollution on the Danube. According to 
this project, it is not so important to treat pollution but to prevent it from happening. 
This is why it is crucial that some quick measures be applied in order to reduce the 
greenhouse effects. These measures must be according to the Green Program for 
Europe in what the energy sources are concerned.  

The fact that many of the vessels engaged in inland waterways are old or 
obsolete, with technical problems consequently fuel pollution and oil spills. 
Processing enterprises and agriculture that uses many chemicals are sources of 
pollution in the area. Danube collects water from the Tisza river in Ukraine, 
Hungary and Transylvania, and from the rivers Jiu, Olt, Ialomita and others in the 
south of Romania. The river Prut collects other rivers in Ukraine and Moldova. 
Pollution of these rivers has repercussions on the Danube waters. Ukraine has 
frequent problems with water pollution in the Tisza and Prut. This is one of the 
reasons why regular water analysis is extremely important. Intense pollution has 
negative repercussions on fish species. The section of the Danube between 
Calarasi and Zimnicea is "dead water" since 1987, ie intensive pollution made fish 
in the area rare. Rivers flowing into the Danube are thus affected by the lack of fish 
species. 
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Fig. 1. The implementation of strategy for development in the Danubian area from 

Bazias to the Delta 
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Olt, Arges and Neajlov as specialists claim, have a very small amount of 
fish. Other problematic areas of the Danube should not be ignored, such as the 
Moldova Noua area where the mine dumps pollute the entire area including Serbia, 
especially when the wind gets strong. All attempts to combat pollution in the area 
were failures so far. Perhaps this will be resolved in 2013 when mining will be 
restarted in the area due to a Serbian-Swiss company which is the new owner of 
the operation. Starting mining at Rosia Montana can be a source of pollution for the 
rivers flowing into Tisa and then into Danube. Particular attention should be paid to 
the southwest area of Banat where radioactive radiation level is well above the 
limit. The landscape of southern Banat changes due to various causes and thus 
many species of plants have disappeared from the Banat Boilers, such as the 
Yellow tulip (Tulipa hungarica) and Iris reichenbachii. Very rarely tone can find on 
the top of Domogled mountain the Banat black pine (Pinus Nigra Banatica) 
Domogled Carthusian (Dianthus domogledi), Candela (Campanula crasipes), the 
Banat yellow flax (Linum universe) (12). Along the river, starting from the Iron 
Gates up to the Danube‟s Delta there are the so called islets, approx. 138 private 
islands of particular biodiversity, fauna and vegetation. Flora, vegetation and fauna 
of these ecosystems are special, some species of birds being in danger of 
extinction worldwide. 

The transport capital and the energetic capital. Alternative energy 
sources must be a priority for Romania in order to achieve a coverage of approx. 
20% of the country‟s needs. Climate change, water level change on Danube under 
the effect of prolonged drought require a rethinking of the hydro energy production. 
The Iron Gates Hydroelectricity plants provide about. 25% of Romania's electricity 
needs compared to Cernavoda Nuclear plant providing only 18%. The construction 
of the hydropower plant, the existence of the great lake, even though it totally 
changed the landscape area (biodiversity destruction, the sinking of Ada Kaleh 
island, has had a positive impact in terms of transport. That area of the Danube is 
well known for fishing since the 14th century, being a "narrow place, with great 
water depth and strong current" (5). 

In 1967 through the Cataracts of the Iron Gates could pass ships carrying 
more than 12 million tons cargo. The passage of a convoy of ships required 
approx. five days and it was only during the day that shipping was allowed (5). 
There were also problems when the water level on Danube got lower. "From a 
financial point of view there were huge losses for the railway wagons waiting for 
delayed goods and means of transport were stuck for a long time. But the 
existence of the huge lake with deep calm waters, improved very much the 
transport conditions on Danube" (5). The riches of the Romanian Plain were once 
carried through the Danube ports like Calarasi, Oltenita, Giurgiu, Zimnicea, Turnu 
Magurele, cities at the end of the cereals‟ road. Giurgiu for example, was the port 
where goods from Asia were brought in trucks and then transported by barges on 
the Danube. This town has a very good geographical location for international 
exchanges. For Romania, transport on the Danube would be a solution that would 
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have a positive impact on costs, pollution, etc. In order to increase the volume of 
water transport we have to take into account the fact that some parts of the Danube 
are not prepared for navigation. After Braila, there is an area at the entrance to the 
Delta where you can not navigate properly and which requires fitting. In 2012 in all 
Romanian towns along Danube (with a few exceptions) industrial and commercial 
activity virtually ceased, including activities related to fishing. The disappearance of 
industrial and economic activities have led to the extinction of a number of trades. 
People with training for metallurgy, textile, chemical, food industry remained 
unemployed or left for other areas, especially abroad. This has happened even in 
big Danube cities like Braila, Galati or Turnu Severin, where only 15% of the 
industrial capacity is still working for some industries, mostly being dissolved. 

Transport on the river Danube simplifies cargo transport to and from 
Western Europe or to Asia, replacing complicated detour routes from the Black Sea 
to the Marmara Sea straits to the Mediterranean and to the Atlantic. By shipping 
along Danube the Adriatic sea can be reached more quickly, even if a part of the 
route is on land. State institutions should be aware of the duties which arise from 
applying the Danube development strategy. There are opinions that transport on 
the Danube from the Black Sea to Central Europe is not economically viable due to 
excessive distances (12). Trying to reboot the traffic on many rivers in Romania 
which are flowing into the Danube, directly or indirectly, has little chance of coming 
true. The Bega channel, navigable until 1967, which has not been rehabilitated 
since then, except for modest attempts with large sums of money from the EU, can 
not be used today due to advanced clogging. There are many plans to use the 
Channel to transport goods, but the reality shows that it can only be navigable for 
small vessels (for entertainment or sports).  

Due to some critical opinions, Romania's future energy politics will have to 
stop constructing additional hydroelectric power plants on the Danube. The 
consequences would be unpredictable and hard to control over the whole area. It 
would be more beneficial to build new hydroelectric power plants on rivers with a 
big flow in Transylvania. The regularization of waters on Prut and Siret is another 
priority, because the frequent flooding in addition to the huge damage it causes, it 
also harms biodiversity, affecting many human activities, including the one carried 
out at the hydroelectric power plant between Romania and Moldova built before 
1989, which today does not work. 

EU Directive 2009/28/EC promotes the use of renewable energy through 
the formula "20 + 20 + 10" (15). Even if there are objections from some experts that 
show that the plants used to produce fuel for a full tank of a Jeep equals the food of 
a man for a year, in the future Romania will have to increase the production of 
bioethanol and biodiesel mainly by cultivating sunflower. Biomass potential from 
agriculture in Romania is a huge source of energy in the future. Today's technology 
for producing biomethane is very effective, taking only three weeks.   

Projects using alternative energy sources exist in Banat, such as the "wind 
turbines" on Mount Semenic or the solar panels near Arad. Green Energy Projects 
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in the Danube area will have to be made according to the Final Declaration "Rio + 
20" of June 22, 2012. In the Final Declaration, in paragraph 39 it is stated that: "We 
recognize that the Earth and its ecosystems are our home and that the expression 
of Mother Earth is underway in many countries and regions, and noticed that some 
countries recognize the rights of nature, in the context of promoting sustainable 
development. We believe that to achieve a balance between the economic, social 
and environmental aspects of present and future, it is necessary to promote 
harmony with nature". Current research on new types of wind turbines would 
facilitate their use in the Danube area. 

Rural and agricultural territorial capital. The Danube area has particular 
animal breeds and populations that are not found in other regions. In the Danube 
Delta there are specimens of Grey Cattle of the Dobrogea type, numbering about. 
100 animals (8). In southern Muntenia and Oltenia, in the Danube area, buffaloes 
belonging to the Romanian Plain Ox type are bred in small numbers (the exact 
number is unknown). In Banat region there are the Banat Nonius horses which 
practically the only ones in Europe, except for Mezőhegyes where there is a 
different type of old Nonius. In small numbers throughout the Banat area there are 
about 100 pieces of horses of the Semi-heavy of Banat type (unique in Europe) 
locally called Muran (8). In the Danube area, in Simian island, in the Delta and in 
the mountains of Banat, there are populations of wild horses which are a great 
tourist attraction. The fact that the authorities do not care for these animals only 
encourages locals to hunt them. The Karnabat Sheep or the sheep of Quadrilateral 
are few in number in the Adamclisi area of Dobrogea (the only place where it can 
be found in Romania). The Teleorman Black Head Tzigai sheep (or Carabasa) also 
belongs to the Danube area, being also called Tzigaie of Plevna in the south of the 
Danube. The zoogenetic biodiversity of the Danube area includes the Palas Merino 
sheep, the Merino of Cluj, Merino of Transylvania, the White pig of Banat, the 
Schwabisch-Hallisches pig - type of Banat and the large number of existing hybrids 
between the domestic pig (Sus scrofa domesticus) and the wild boar (Sus scrofa 
ferus). The characteristics of the Danube area are a large number of geese 
belonging to breeds such as the Friesian of Banat, the Danubian Goose, the 
Russian goose, the White goose of Banat. The Bio-ecoeconomic objective of 
genetic improvement of livestock is that through the existence of local breeds 
(preserving them) to get more milk, meat (calculated per hectare) especially 
because these breeds are suitable to be grown on rich pastures of the Danube 
area (9). Keeping livestock on pastures contributes greatly to their welfare, to 
maintain their health, which leads to quality products. 150 years ago there used to 
be a "Prediem Compagnie" in Banat created by Serbian farmers associations in 
order to promote fattening of the animals on pastures as "meat obtained from 
animals fattened in stables is poor." Of particular importance is the game 
biodiversity in the Danube area including birds and mammals, some of them not to 
be found elsewhere. 
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Creating a rural web network is of major importance for rural development 
(7). This should facilitate farmers (including animal breeders) services and 
information for dissemination of best practices. It is important that the various areas 
authority be implemented as institutions‟ work at present is much diminished. Rural 
development projects must be submitted to another kind of institutional 
organization, the current policy favoring the interests of small groups (9). There 
must be a clear methodology for development projects where parasite-companies 
should not intervene; the state will intervene in a different, more efficient way. 
Development themes will be announced through conferences, to reduce the 
possibility of theft of projects when several people from an institution know which 
they are. We must find the way to take decisions which are then quickly approved 
and financed, up to one month. We have to select the development priorities of the 
Danube area. Sustainable regional development must be linked to a system of 
education (including citizenship) to develop specialist knowledge accumulation. 

Success in Zootechny does not necessarily require sumptuous shelters 
with high performance but expensive machines, but a good breeding technique on 
the pasture in order to obtain relatively cheap and high quality products by taking 
advantage of the pastures and meadows of the Danube. Zootechny development in 
the Danube area is subject to the following steps: 

- Clarifying the role of livestock development for that area; 
- Identify production systems in the region for livestock production; 
- Evaluation of the growth particularities for certain case studies; 
- Establishing mobile laboratories for applied animal husbandry (e.g 

Biotechnology); 
- Mapping of agricultural production systems; 
- Support of the establishment livestock farms starting from the idea that 

we should not go for large farms from the beginning, not until the owner 
accumulates practical knowledge needed, a smaller number of animals being 
initially more advantageous; 

- Coordination by the Association Transylvanian Rare Breeds of the 
development strategies by close Bio-ecoeconomy with the ”Acad.David Davidescu” 
Center for Studies and Agro-sylvic Reasearch from Bucharest. 

- Establishing a network of Animal Germplasm Bank for major species of 
importance in Romanian livestock: cattle, sheep, pigs, poultry; 

- Establishing of a GenetikPark representing education support for the 
importance of local breeds knowledge, representing the basis for ethnozootechny 
and biological sciences and veterinary ethnomedicine; 

- Establishment of Farm Animal Collection DNA Bank; 
- Maintaining operating system in conjunction with European Farm Animal 

Biodiversity and Dad-is and Dat-net systems  
- Support the establishment of production cooperatives which include not 

only livestock but also high culture, vegetable, fruit, wine using modern technology, 
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agricultural machinery performance, satellite coordination, IT in Database such as 
for example the Data base from the Transylvanian Rare Breeds Association; 

- Shift from monoculture in some areas to diversity in agricultural 
production, including application of modular agriculture where it is appropriate; 

- Technicians need to be trained in different branches of agriculture, 
including veterinary medicine, as they are important links between engineers, 
veterinarians and farmers for agricultural development activities (8); 

- Farmers must shortly receive specialized new knowledge developed by 
research institutes and the University. It is important to maintain the knowledge 
gained and verified over the years by human communities, and this is facilitated by 
promoting ethnozootechny and veterinary ethnomedicine (8); 

- Revising university curricula profile of University graduates to be able to 
adapt to the reality on the field. 

A Major rural development would be poverty reduction in this area so that 
in every locality there is at least a small enterprise to process products such as 
milk, meat, eggs, wool, skin, fruits, vegetables, cereals, technical plants and so on 
(11). 

According to experts soil moisture is maintained by "protective curtains" 
and fixing flying sand land is better done with forest plantations, not with willows on 
the banks. Danube water should ensure irrigation of large areas of land. Out of 9.6 
million hectares of arable land only 120,000 ha are irrigated in Romania in 2012 
(according to Transilvanian Rare Breeds). The Siret-Baragan Channel is unfinished 
and the Danube-Black Sea Canal can not be used for irrigation due to technical 
reasons. Making use of the Bucharest-Danube Canal would have unpredictable 
consequences. In 2012 extensive work is carried out to regulate Olt water in order 
to be used for irrigation. In Caracal the existing irrigation system dating back from 
the 80's was reinstated. The situation is not optimal. Large areas of land including 
irrigation systems are owned by a foreign citizen, the local population having to pay 
an irrigation fee to the owner. 

Fish biodiversity capital. This capital is one of the Danube‟s most 
valuable one, although it has decreased in quantity. Richness in species and 
quantity of fish of the Danube, of its Delta and of its ponds has been described in 
numerous documents over time. Until the mid-20th century in Romania fish was 
considered as "food of the poor" (7). Sturgeons, which were frequently found in the 
rivers flowing into the Danube in the 18th or 19th century, are so few in number in 
the 21st century that the European Union has banned fishing them for many years. 

Fish genetic erosion has increased over time due to irrational overfishing. 
The Fishing Law of 1896 solved only in small percentage the situation of fish 
biodiversity. In the early 20th century in Dobrogea there were exported some fish 
delicacies: sardines, lacherda, licurini, smoked Cephas, caviar, oysters and 
mussels, octopus, beluga, Black Sea sturgeon, Danube mackerel fish. In the period 
between 1895-1908 there were caught approx. 681,500 kg sturgeon, 1920-1924 
326000 kg, 28,7000 kg 1926-1938, 1941-1956 61.3% lower than during 1920-1940 
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(5), 1965-1980 83,500 kg, 52,000 kg from 1980 to 1990, 1990-2007 76,000 kg 
respectively (12). In the 20th century valuable sturgeons disappeared: Acipenser 
sturio and Acipenser nudiventris and shad fishing in the 21st century is rare. 

The Iron Gates hydroelectric plant and the Big Island of Braila with its 
55,000 ha of agricultural land requiring huge amounts of money without economic 
efficiency (agricultural output over the past 15 years shows either an 
underperforming management or an obligation to quickly perform an agro-chemical 
soil analysis in the area) have a large negative impact on big fish migration. 

Danube Shad is in danger of disappearing (its presence is rarely reported), 
as has happened with the mackerel from Elbe and Seine. Including the relatively 
newly introduced fish species in the Danube are endangered in the 21st century: 
the eel (Anghilla vulgaris) introduced in 1886 by the German Society for Fish, the 
goldfish or small salmon (Amiurus nebulonus) in the Banat region (2). A negative 
impact on ecosystems in the Danube area since 1964 is the introduction of fish 
species from Amur. Fishermen are almost extinct (except for the Lippovans), 
including on the Black Sea. There are no more Romanian fishing boats on the sea, 
only foreign ones, so other countries that come to Romania's territorial waters are 
having no competition from Romanian fishermen. Places for selling fish have 
disappeared as well. 

Fishing Act of 1896 provides, among other things, when it was allowed to 
catch fish, prohibition of explosives, narcotics or poisons, firearms, fishing at night 
with torches and fire. Water pollution by industrial wastes was stopped. All the 
above are prohibited by law in the 21st century in the whole area including the 
Danube Delta where illegal fishing include even the electric one. In early 2012 the 
Delta Coast Guard seized about. 20 tons of fish and 80 km of nets. In a single day 
in the Delta poachers can catch 5-6 tons of fish including young ones. 

The current legislation is not clear, too permisive and there is no functional 
EU fish Grant because the EU has banned sturgeon fishing in the Delta due to their 
decrease in number. However all the hostels in the area serve sturgeon and caviar. 
Besides, they are also supplying these products to a large number of restaurants in 
Romania. This proves that the control done by the institutions in charge for this is 
ineffective, especially since there is a governor for managing the area. In South 
Banat on the Danube there is a very intense fishing practice that defies current 
legislation. At any time of year, even during Prohibition, at the nearby pensions 
there is freshly caught fish, so you can buy it all year round from citizens in the 
area. 

Human capital. Gregory Antipa published in 1921 a comprehensive book 
that covers the whole complex of issues related to the Danube, representing a 
synthesis of 28 years' work: „Danube and its scientific, economic and political 
problems". This paper develops the issue of transportation on the Danube, the 
political issues related to this and the duties that must be fulfilled by Romania. At 
the suggestion of the Minister for Foreign Affairs of Romania at the time, Dimitrie 
Sturdza, the great scholar Gregory Antipa published at the beginning of the 20th 
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century a work on issues related to Danube policies: "Reports of documents related 
to the freedom of navigation on Danube" (10). In the paper it is made clear that the 
Danube is part of the heritage of Europe and in the 21st century that idea is still 
very topical. 

Romania's economic collapse after 1990 resulted in the reduced activity on 
the Danube. The old craft of fishermen (who had many names depending on the 
medium used for catching fish) was greatly reduced due to the drastic decrease of 
fish quantities in the Danube, fishing favoring only certain social groups (eg the 
Danube Delta Lippovans are drastically restricted in what concerns the allowable 
catch in comparison with the rich tourists), poaching. 

To illustrate the large number of trades in fish virtually extinct today there is 
this enumeration of the types of fishermen according to the tools used: 

- Navodari - fishing with a net; 
- Trifanari - fishing with a net wing; 
- Orieri - oria is bag-shaped net used in antiquity; 
- Mrejerii - net is placed vertically on the water; 
- Coticerii - round "cages" made of sugar cane with a narrow opening at 

one end; 
- Zatonari – crowding the fish in places called „zatoare”; 
- Vintirigii - fishing with cylindrical nets; 
- Carmacojii - sturgeon and salmon fishing with large hooks; 
- Unditarii- fishing with a rod; 
- Gardasii - using "fences" to block the fish. 
All these jobs were listed in 1964 by Giurescu C. C. in his excellent treatise 

"History of fishing in Romania" vol. I. 
The Danube cities shipyards are closed (Oltenia, Giurgiu) or partially used, 

more for the manufacture of leisure boats. Danube ports have to be refurbished 
and equipped with utilities that allow rapid loading and unloading of goods and 
navigation on the river. For this reason Danube Strategy development should take 
into account the human capital that exists in the Danubian cities, where 
unemployment is high and people are forced to choose to go abroad. Danube 
Strategy will develop new jobs and opportunities that are not used today. The 
project will be funded by ministries of Romania. The economic sustainability of the 
Danube area can not be done without the financial and logistical support of large 
companies or banks. These jobs will be directly related to water transport and 
industry (including manufacturing, agriculture, trade, services, recreation, tourism). 
The aim will be to create new jobs, increasing the quality of life. Quality of life lies 
behind social development in the Duchy of Luxembourg, while in Romania the 
authorities do not employ this term which should mean "Equitable welfare 
distribution, Citizen is King, Focused administration delivering”. 

The symbolic capital. The related symbolism is present in the coats of 
arms of the Danube counties in Romania. In ancient heraldry, these symbols, 
especially fish in different positions or the anchor, were present in the Romanian 
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Principalities‟ old seals or in Transylvania and Banat. Many families of Greek origin 
arrived in the 18th century in Moldova and Wallachia and have adopted coats of 
arms symbols related to the new areas that they have received in possession from 
the Ottoman Empire, in order to legitimize their right to this land, especially for their 
offspring (6). 

Over time many food products have been linked to the name of the 
Danube, including residents of harbor cities are known by the general term 
"vaporeni" (people of boats). 

In terms of geographical knowledge the most popular areas are the ones of 
the Danube. The Danube Delta is Romania's most popular resort area with its 
uniqueness. 

The most important and well known symbolic capital of the Danube is 
multiculturalism. 

The historic and cultural capital of Danube.The Danube‟s banks 
preserve traditions belonging to many nationalities that founded settlements in the 
area. They have enriched the cultural and religious capital with specific buildings, 
special clothing, delicious dishes, great music. 

In southern Banat in Pojejena and Dubova and other shore towns, 
pensions were built where modern ship tours are organized. 

Trips on the Danube foster knowledge of the culture of other peoples living 
in the areas bathed by the river. With this knowledge of the values and traditions 
we can reach the preservation of the common Danube Cultural Heritage of 
Humanity. 

Danube is the axis of a continuity link between Banat and Central 
European countries. The colonisation of Banat was done by the Schwabs, Pems, 
Tipsers and Landers and later by the Germans from Dobrogea to Ulm (Germany) in 
the 18th century where they received permission to leave. Banat had at that time a 
rare population. At the withdrawal of the Ottoman administration Bantul Mare had 
only approx. 50 000 inhabitants "Serben und nationalisten" as Ehlerer J. J. (4) 
stated. Flat-bottomed wooden boats brought settlers to Budapest (Ofenpest) and 
Belgrade where they went on shore. Danube landscape with forest covered 
mountain was one of the important motivations for German settlers coming to 
Banat. 

Coming from regions with similar relief, and having Danube as a 
continuation, these settlers were convinced to found their settlements in Banat, 
especially in depression areas. A big attraction was the rich fauna and hunting and 
fishing. All these are preserved in papers at the Schwab Museum in Ulm and at the 
outdoor museum of Illerbeuren. The multicultural Banat region was further enriched 
by other settlers coming from Europe: Italian, French, Flemish, Hungarian, Czech, 
Slovak, Hebrew, Armenian, Bulgarian, Croatian, Moldavian, Wallachian who 
founded settlements alongside those already existing (4). Ukrainians came to 
Banat in two waves. In 1785, Zaporozhian Cossacks from the Nistru banks, who 
were established since 1775 in Danube‟s Delta but due to differences with the 
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Lippovans they left, some of them reaching "in Banat, near Tisa" (6). The second 
wave was the early 19th century during the Austro-Hungarian Empire when they 
reached the Carpathian region of Ukraine today. All these Banat settlers brought 
with them a great cultural capital, traditions and through the harmonious 
interrelationships between rural communities a specific lifestyle was created in 
Banat, whose elements are still present in the 21st century. Cultural capital is held 
by the existence of publications that facilitates clotting diversity into Danube area to 
clear the existence of economic competitiveness and preserving multiculturalism, 
as there are for example Serbian-English bilingual magazine "Danubius" in Serbia. 

 
Conclusions 

 
Protecting the Danube heritage should be included by UNESCO just as in 

the case of the Danube Delta in the common heritage of mankind. Achieving this 
can not be done only through the efforts of a single country, but by common efforts 
of the countries that are crossed by the Danube. Only in this way will a constant 
contact be maintained between the nations of Europe. 

By declaring Danube a heritage of mankind, only a form of international 
jurisdiction may maintain development in Danube areas. Danube Strategy in the 
21st Century must address the Bio-Ecoeconomic concept for viable solutions (3). 
This means savings applied to life, consistent with the term "sustainability", 
meaning that each generation is obliged to use the natural riches so that the future 
generations can enjoy them as well (7). The Strategy for Development in Danube 
regions should not pursue economic profit immediately, but a harmonious 
development of similar localities on the Danube, maintaining human-nature 
relationship and respect for multiculturalism. 

Why should the Bio-Ecoeconomic development path be chosen by the 
Danube areas? The main reason is that in the portion from Bazias up to the 
Danube Delta, agriculture can be economically competitive, it can compete with 
agriculture in other parts of Europe. Climatic conditions favor the growth of large 
numbers of animals and getting quality products by setting up organic farms. 
Orientation animal production should be made to increase meat production in cattle 
and sheep, and aquaculture development especially for creating breeds of carp 
(Cyprinus carpio). 

The economic priority remains finding the best solutions for navigability on 
the Danube. 

Institutions in Romania today can not alone ensure the development of the 
Danube region, including turning it into a waterway performance, development of 
ports, safe routes without the support of other European institutions that should be 
involved in developing strategy development of the Danube area along the length 
of the Danube from Bazias to the Delta. For the Banat Danube Euroregion a 
working group should be formed by experts from different fields to set up a pilot 
center for innovation and development of eco-bio-geostrategies for 2014-2020 in 
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order to increase the economic competitiveness of the area. The 60 specialists 
should be from Romania, Serbia, Hungary and from the Danube Cities Council. 
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Summary 

 

The exposure of Wistar male rats for one month to aluminium as aluminium 
sulphate (1000 ppb in drinking water) and melatonin (10 mg/100 ml water) emphasized: 
significantly increased of aluminium levels in prostate, bulbo-urethral glands and seminal 
vesicles in all cases of aluminium exposure comparative to control group and significantly 
decreased of those levels after exposure to melatonin, indicating that melatonin protect the 
body to accumulate aluminium.  

Key words: aluminium, melatonin, rats 

 

Melatonin known as N-acetyl-5-methoxytryptamine is a ubiquitous 
molecule widely distributed in nature, occurring in unicellular organisms, plants, 
fungi and animals (10). Melatonin has antioxidant activities protecting against 
oxidative damages produced by different types of substances (12). 

Aluminium is considered to have negative effects that exceed the benefic 
effects being a trace element with toxic risk potential (5, 11). Aluminium occurs in 
silicates as hydrous aluminium oxides and hydroxides; it is not found as free metal 
and has only oxidation state (4). Chronic exposure to aluminium can produce 
disorders of bone, nervous, hematopoetic and respiratory systems (1, 2, 8) and 
also can produce reproductive disorders in male and female (7, 14, 17). 

The present study wants to emphasize the protecting role of melatonin 
against the aluminium accumulation in rat‟s sexual accessory glands. 

 
Materials and methods 

 
The work was carried out on 28 white adult Wistar rats purchased from 

“Victor Babes” University of Medicine and Pharmacy Timisoara animal facility. The 
rats were kept in plastic cages, feed with standard diet, in a controlled ambient 
temperature (25

o
C), with 12 h dark/light cycle.  

The rats were divided in four groups: C – control group receiving regular 
water; E1 - receiving 1000 ppb aluminium as aluminium sulphate; E2 - receiving a 
combination of 1000 ppb aluminium and melatonin 10 mg/100 ml water and E3 - 
receiving melatonin 10 mg/100ml water. Time of exposure was three months.  
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At the end of the experiment the rats were euthanatized after ketamin 10%, 
50 mg/kg b.w. anesthesia and the sexual accessory glands (seminal vesicles, 
prostate, bulbo-urethral glands) were collected. The organ samples were prepared 
by microwave digestion as follows: 1g sample, 10 ml HNO3 and 2 ml H2O2 in 
digestion plastic flask for 10 min, 120

o
C, 800 W using a CEM Mars X5 digestion 

accelerator. Aluminium was determined by atomic absorption spectroscopy at 
309.3 nm wavelength using a Shimadzu AA6650 spectrometer (Shimadzu, Kyoto, 
Japan) with graphite furnace (pyrolytic graphite tube). Aluminium standard solution 
- Al(NO3)3 in HNO3 0.5 mol/l 1000 mg/l Al was purchased from Merck KGaA, 
Darmstadt, Germany. 

For the evaluation of differences between studied groups, one-way ANOVA 
with Bonferroni‟s correction was used, considering statistical difference when 
p<0.05 or lower. The values were expressed as mean ± SEM. The statistical 
software used was GraphPad Prism 5.0 for Windows (GraphPad Software, San 
Diego, USA). 

 
Results and discussions 

 
Aluminium is known to be a reproductive toxicant affecting the sperm 

number, sperm mobility and morphology. These effects could be also due to the 
aluminium negative effects on sexual accessory glands histoarchitectonics as was 
shown in our previous study. 

Aluminium level increased significantly in the prostate of rats exposed to 
aluminium sulphate (table 1 and fig. 1) comparative to control (E1/C: +151.82%, 
p<0.001; E2/C: +38.86%, p<0.01). When melatonin was administered together with 
aluminium sulphate the aluminium level in prostate was reduced significantly 
(p<0.05) comparative to aluminium alone exposed group (E2/E1: -99.70%). Not 
significant differences were recorded between melatonin group and control one 
(p>0.05) (E3/C: -4.85%). 

 
Table 1 

Aluminium in prostate of rats exposed to aluminium and melatonin (ppb) 

Group X±Sx SD Confidence 
interval 95% 

C 2.47 ± 0.19 0.22 2.34 

E1 
*** 

6.22 ± 2.31 1.02 2.34 

E2
 ** 

3.43 ± 1.47 0.95 2.34 

E3
 ns 

2.35 ± 0.75 0.29 2.34 
ns

 not significant, ** p<0.01, *** p<0.001 
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Fig.1. Dynamics of aluminium in prostate of rats exposed to aluminium and 

melatonin 
 
Aluminium level in seminal vesicles of rats exposed to aluminium sulphate 

(table 2 and fig. 2) increased significantly (p<0.001) comparative to control (E1/C: 
+157.14%). When melatonin was administered together with aluminium sulphate 
the aluminium level in seminal vesicles was reduced significantly (p<0.05) 
comparative to aluminium alone exposed group (E2/E1: -51.58%), but still remained 
(p<0.05) higher than in control group (E2/C: +24.48%) Not significant differences 
were recorded between melatonin group and control group (p>0.05) (E3/C: -
11.22%). 

 
Table 2 

Aluminium in seminal vesicles of rats exposed to aluminium and melatonin 
(ppb) 

Group X±Sx SD Confidence 
interval 95% 

C  0.98 ± 0.14 0.15 0.14 

E1 
*** 

 2.52 ± 0.35 0.63 0.14 

E2
 * 

 1.22 ± 0.55 0.76 0.14 

E3
 ns 

 0.87 ± 0.09 0.22 0.14 

 
ns

 not significant, * p<0.05, *** p<0.001 
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Fig.2. Dynamics of aluminium in seminal vesicles of rats exposed to aluminium and 

melatonin 
 

Aluminium level in bulbo-urethral glands of rats exposed to aluminium 
sulphate (table 3 and fig. 3) increased significantly (p<0.05) comparative to control 
(E1/C: +94.11%). When melatonin was administered together with aluminium 
sulphate the aluminium level in bulbo-urethral glands was reduced (p<0.05) 
comparative to aluminium alone exposed group (E2/E1: -25.00%), but still remained 
(p<0.05) higher than in control group (E2/C: +45.58%) Not significant differences 
were recorded between melatonin group and control group (p>0.05) (E3/C: -
11.22%). 

 
Table 3 

Aluminium in bulbo-urethral glands of rats exposed to aluminium and 
melatonin (ppb) 

Group X±Sx SD Confidence 
interval 95% 

C  0.68 ± 0.11 0.12 0.10 

E1 
** 

 1.32 ± 0.12 0.21 0.10 

E2
 * 

 0.99 ± 0.09 0.06 0.10 

E3
 ns 

 0.67 ± 0.11 0.16 0.10 

 
ns

 not significant, * p<0.05, ** p<0.01 
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Fig.2. Dynamics of aluminium in bulbo-urethral glands of rats exposed to aluminium 

and melatonin 
 

The accumulation of aluminium in some internal organs was pointed out by 
many authors. Spencer et al. (15) observed that aluminium was accumulated in 
rat‟s liver and kidney in one hour after 800 μg iv. administration compared to 
control. Szentmihályi et al. (16) noted that aluminium was accumulated in liver of 
hyperlipidemic rats compared to control. Muselin et al. (9) noted that aluminium 
was accumulated in rat‟s liver and kidneys after 1000 ppb aluminium exposure. 
Limson et al. (6) studying the metal binding affinities of melatonin noted that 
aluminium formed complexes with melatonin and its precursors, tryptophan and 
serotonin.  

Some reports suggest a possible mechanism of melatonin influence, 
namely through decreasing heavy metal concentration in the soft tissues and 
bones of animals (3, 6). Melatonin is capable to form stable complexes with heavy 
metals (3, 6), inhibits intestinal absorption of this metal, especially its uptake from 
the intestinal lumen into mucosa. Another possible explanation is that melatonin, 
being highly lipid-soluble, can move freely across all cellular barriers, facilitating the 
removal of metal from soft tissues (13). 

  

Conclusions 
 

Rats exposure to aluminium and melatonin emphasized:  
- increase of sexual accessory glands aluminium levels comparative to 

control group; 
- decrease of aluminium levels in sexual accessory glands when 

melatonin was administered;  
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Summary 
 

Round cell tumors are commonly detected as cutaneous or subcutaneous masses. 
However, the majority of these tumors also appear in other locations. More 
differentiated tumors have very unique features that help to identify the 
specific type of neoplasia. However, poorly differentiated round cell tumors 
can be very difficult to identify even by histopathology and diagnosis often 
requires phenotypic marking by immunocytochemistry. Especially, mast cell rich 
histiocytoma, or leukocyte infiltrated tumors required high experience. In this 
group of tumors, we found histiocytoma, mastocytoma, melanotic tumors and two 
cases of veneral transmissible tumor.  

Key words: pathohistology, dog, round cell tumor 

 
Round cell tumors in dogs are commonly detected as subcutaneous 

masses, concerned for owners. However, the majority of these tumors are benign. 
In this group may be included mast cell tumor, lymphomas, plasma cell neoplasia, 
histiocytoma, transmissible venereal tumor (Sticker‟s sarcoma), and melanoma. It‟s 
very different group, but with similar morphology and diagnosis sometimes may be 
difficult (1, 2). Our goal is to determine minimal histochemical and 
immunohistochemical methods for routine determination of those tumors. 

 
Materials and methods 

 
We analyzed tumors in dogs confirmed by histology at the Pathological 

laboratory of the Pasteur Institute in Novi Sad, as a teaching basis of the Veterinary 
Medicine Department at the Faculty of Agriculture, University of Novi Sad, Serbia. 
Samples are collected by routine surgical praxis in local veterinary stations, or on 
autopsy. 

Samples were fixed in 10% formalin and processed for routine paraffin 
method and stained with haematoxylin-eosin, Giemsa and immunohistochemical 
methods by DAKO. 

 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVI(1), 2013, TIMIŞOARA 

 

 122 
 

 

Results and discussions 
 
In our study we found next round cell tumors in dogs (table 1). 

Table 1 
Round cell tumors diagnosed in dogs 

Diagnosis Cases 

Cutaneous lymphoma 1 

Generalized lymphoma 2 

Sticker‟s sarcoma 2 

Histiocytoma 5 

Mastocytoma 6 

Melanocytoma 2 

Undifferentiated round-cell sarcoma 1 

 
Histiocytoma and cutaneous T-cell lymphoma (figure 1) were the most 

difficult to differentiate. Similar histological picture, infiltrative growing in 
surrounding tissue, numerous recidivate after surgery, spectrum from benign to 
malignant variations in clinical picture characterizes both groups. Numerous 
immunohistochemical markers are used today (1), but our opinion is that T-cell 
marker CD8 have an acceptable cross reactivity and helped differentiation of those 
tumors, as recommended by Moore et al. (3). 

 

 
 

Fig. 1. Dermal lymphoma, dog 
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In contrast with dermal lymphomas, generalized diseases with involvement 
of lymph nodes and internal organs, especially intestine, are often B-cell 
lymphomas, and their diagnostics are not problematic. 

Mastocytoma in most cases are easy to recognize by Giemsa staining. But, 
for poorly differentiated mastocytoma with rare granular cells, CD 117 
immunohistochemical marker was recommended (1).  

Sticker‟s sarcoma is well defined entity but little is known about the details 
of transmission and over world distribution. In our opinion it's a very rare record of 
canine venereal transmissive tumor in Serbia, recently, only one study is published 
(4). Clinical and histological diagnosis is easy, but extra genital localization may be 
difficult to recognize (5). 

 
Conclusions 

 
In our series we able to recognize the most important round cell tumors in 

dogs using conventional histological stains as haematoxylin-eosin, Giemsa, and 
immunohistochemical marker CD8. 
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Summary 

 

Clinical and haematological investigations were conducted in a semi-intensive carp 
(Cyprinus carpio) farm with poor health, predominantly manifested by the development of 
anemic syndrome. Out of a total number of fish harvested in this farm (n = 650) a batch of 15 
randomized carp was made, which has undergone clinical and hematological examination 
consisting of hemogram and Panoptic stained blood smears for citomorphology. Blood 
samples were collected in EDTA, by caudal vein puncture, to determinate hematocrit, 
hemoglobin, total number of erythrocytes, total white blood cell and white blood cell counts. 
Individual processing and interpretation of data was made on Microsoft Office Exel 2007. 

Low average values of the total number of erythrocytes (1.43 mil/mm
3
), associated 

with low levels of hemoglobin (6.59 g/dl), revealed development of anemia in the livestock. 
Average value of the total number of leukocytes (26.600/mm

3
) was correlated with increased 

cellular defense mechanisms expressed by a slight leukocyte reaction. Distribution of 
leukocyte subpopulations showed a tendency toward neutrophilic granulocytosis (8.34%), 
with or without monocytosis (6.06%), in some cases neutrophils ratio reached 14-15% and 
monocytes 10-12%. 

Results obtained from clinical and hematological tests revealed argulosis 
infestation, predominantly manifested by anemia and skin lesions irritation. Lesion treatment 
was based on fish bathing with Actomar B 100 (50-100 ml/m

3
) and the addition of bioaditives 

feed (Bio-Mos 0.2%). Post-therapeutic clinical examination revealed positive dynamics of 
growth, although the mean total number of erythrocytes (1.77 mil/mm

3
) and hemoglobin (7.3 

g / dl) still remained in the lower range of physiological limits. Health status improved, 
leucocitary reaction potential was noticed, neutrophil ratio reached 9.97 % and monocytes 
10.14 %. 

Key words: carp, anemia, argulosis, hematolgy, CBC. 

 
Although there is controversy and uncertainty in the interpretation of WBC 

counts, metabolic profile correlation of clinical, haematological and biochemical 
with biometric measurements are still most relevant for the health status and 
productivity parameters in farmed carp (5). 

Most researchers in this field consider that blood count indices may have 
particular relevance in assessing the health of fish, especially when they are 
complemented with determination of defence cellular factors. In this regard 
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investigations in fish health can focus both on the activity of fixed phagocytes 
(fibroblasts and fibrocytes, intestinal lymphoid cells, Angioblast and liver endothelial 
cells, spleen or kidney) and those mobile (granulocytes and macrophages). The 
main feature of the process of phagocytosis in fish is the dependence of 
temperature and level of immunization (B). 

In the present research we propose correlative analysis of the main clinical 
and eritro-leukocyte parameters to develop an effective model for monitoring the 
health of the fish, based on rapid assessment and affordable cost.  

 
Materials and methods 

 
In order to implement a clinical-haematological model in health monitoring 

of farmed carp (Cyprinus carpio, Galician and Lausitz variety) in the central area of 
Maramures, we used the main clinical parameters corresponding to the erythrocyte 
profile and leukocyte, representative samples of fish (n = 15) for livestock in the 
studied farms.  

The entire population of the farm (n = 650), consumption carp sized raised 
in semi-intensive sistem, land rearing ponds, with the following parameters of 
water, during June-November 2009: O2 = 5.73 mg / l, pH 7.66, organic matter 
KMnO4 = 55.6 mg / l nitrite = 3.11 mg / l nitrate = 0.01 mg / l average temperature 
= 18.41 ° C. 

In this farm hand feeding technology is practiced. Feed structure besides 
presenting physiological oscillations (mainly related to seasonal and temperature) 
and a series of short term fluctuations (management, consignment and storage of 
feed). Although the given circumstances a technology based on the use of 
compound feed, grain in 1-3 portions, given quantities varying with water 
temperature and biomass. 

Regarding the biological indices, it is noteworthy the development of poor 
health, due mainly to the number of carp argulosis persistence, anemia is the main 
result of this parasites located on the body of carp. Blood tests consisting of blood 
count and citomorphology examination of blood smears panoptic stained were 
performed on 15 fish taken randomly from the sample investigated. For this 
purpose we collected blood on EDTA by caudal vein puncture and we used 
common haematological investigations (1; 6), consisting of centrifugation method 
for determination of hematocrit (Ht) colorimetric method Sahli for hemoglobin (Hb) 
hemocitometric method for the total number of erythrocytes (E) and the total 
number of leukocytes (Le). To characterize leukocyte subpopulations and their 
ratio, we conducted simultaneously stained blood smears panoptic (Dia-Quick 
Panoptic method). From the dead fish and those resulting from the slaughter major 
organs and tissues were considered (heart, liver, kidney, intestine and 
gastrointestinal contents, muscle tissue). Individual processing and interpretation of 
data was made on Microsoft Office Excel 2007. 
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Results and discussions 
 

Investigations started with an initial set of clinical and hematological tests 
which revealed poor health status complicated by argulosis. In the carp 
haemodynamic indices of selected batch were reported some individual values and 
average deviations from physiological limits (Table 1).  

Table 1 
Evolution of main hematological values, individual and average, before 

therapy in the investigated carp (Cyprinus carpio)  

Carp 
(nr.) 

Ht 
(%) 

Hb 
(g/dl) 

Erythrocytes 
(T/L) 

 
Leukocytes 

(G/L) 
 

Leukocytes  

G 
(%) 

L 
(%) 

M 
(%) 

1 32.35 8.35 1.89 31.00 11 81 8 

2 34.35 7.10 1.66 30.00 14 82 4 

3 32.75 7.20 1.23 41.00 9 85 7 

4 36.85 6.80 1.40 33.00 8 80 12 

5 35.00 7.20 1.12 30.00 9 87 4 

6 33.00 6.70 1.15 17.00 5 88 7 

7 33.70 6.40 1.67 23.00 15 75 10 

8 32.00 6.85 0.98 21.00 6 89 6 

9 35.00 5.15 1.05 22.00 7 84 9 

10 40.20 6.88 1.70 23.00 6 90 4 

11 46.00 5.70 1.42 33.00 3 92 5 

12 34.00 5.40 1.32 24.00 7 87 6 

13 37.20 5.10 1.50 23.00 11 85 4 

14 39.20 7.80 1.60 26.00 6 91 3 

15 37.25 6.20 1.82 22.00 8 90 2 

Medie 35,93 6.59 1.43 26.6 8.34 85.73 6.06 

Dev. st.  3.73 0.94 0.29 6.23 3.29 4.71 2.79 

 
Correlation and analysis of these data led to the quantification of health 

status and any subsequent biological effects. As shown in Table 1 a dominant 
evolution of a state of anemia, expressed in particular by decreasing the total 
number of erythrocytes, individual values ranging between 0.98 and 1.89 
milion/mm

3
, with an average of only 1.43 milion/mm

3
 

Also hemoglobin levels decreased, but significantly less than erythrocytes, 
with average 6.59 g/dl, with variations between 5.10 and 8.35 g/dl. In contrast, 
hematocrit, erythrocyte constants and the total number of leukocytes have evolved 
in physiological limits, individual variations are insignificant. To justify 
interpretations made by us is we compared our data with data reported by some 
researchers in the field. Frequently the main hematological values oscillations in 
carp taken in consideration are the following: 44-49% for Ht, 6-10 g / dl Hb, 2 
milion/mm

3
 the total number of erythrocytes, 93% for lymphocytes, basophils 0% 

(10). 
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By the change in total white blood cell, with individual values between 17 
and 41 and medium 26.6 thousands/mm

3
 have found an increase in cellular 

defense mechanisms investigated in carp, expressed through a slight leukocyte 
reaction (Table 1). After the comparison of these data with those found in the 
literature, it is revealed a great variation in reported data. Thus, unlike most 
researchers in the field who appreciate averages of 20-25 mii/mm

3
, there are 

authors who argue that the total number of leukocytes from healthy carp can vary 
even between 45 and 95 mii/mm

3
 (7). 

Highlighting the above is also the development of leukocyte subpopulations 
whose interpretation indicates, as shown in figure 1-3 a citomorfologic tendency 
towards neutrophilic granulocytic (15%) associated with monocytosis (12%). 
Development of white blood cell counts values in two cases neutrophils peaked at 
14 and 15% and 12% monocytosis in one case (Table 1).  

Correlation between the obtained reports values in the stained smears 
leukocyte subpopulations with major changes in the main hematological 
parameters, indicates the persistence of irritative effects and debilitation caused by 
the continuous action of a pathogen in the studied carp.  

Argulosis development was confirmed in this batch. Persistent anemia, 
leukocyte reactions and effects breakthrough skin irritation as a consequence of 
the parasite, with reinforcement mouth for blood feeding (3; 12). Assessing 
parasitism intensity, we found an average of 3.4 parasites/carp. The findings of 
Munteanu (2000), show that the presence of 20 parasites/carp can cause death of 
the animal. As is well proven, Argulus spp. Branchiura is a crustacean of the 
subclass, which is fixed to the body of the fish and feeds on their blood causing 
bleeding wounds. 

At the wounding place a strong irritant response is generated and an 
inflammatory process develops, inoculating stick toxins and pathogens of infectious 
diseases. The main argulosis manifestations were skin lesionos, fish showing 
bleeding points, secretions of mucus and generalized skin flushing. There are also 
many controversies concerning the morphology configuration of fish blood cell 
populations, highlighting the panoptic stained smears, some reaching even to the 
exclusion of monocytes-macrophages in its composition (7). As shown in the 
pictures (fig 1 and fig 2), the investigated carp have almost all cells characteristic to 
the peripheral blood, except eosinophils and basophils granulocytes. Cytological 
dominants were characterized by increased value of total white blood cell 
associated with neutrophilia and/or monocyte, indicating good protection through 
increased nonspecific cellular defense mechanisms in carp. 
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I II 

Fig. 1. Normal cytological configuration of carp peripheral blood: I - predominantly 
lymphocytes (L) compared with neutrophils (N), erythroblast (EB) and platelets (T) 

II rarely meet macrophages, which are active cells with cytoplasm intensely 
granulated and "foamy" aspect (M). (Dia - Quick Panoptic, X 100). 

 

  
I II 

Fig. 2. Cytological configurations found in carp with argulosis, indicating a tendency 
toward neutrophilic granulocytosis (I) and monocytosis (II). (Dia - Quick Panoptic, X 

100) 
 

After analyzing the results of clinical investigations were established 
following measures to combat argulosis: water treatment with quicklime (CaO 100-
150kg/ha); bathing fish with Actomar B 100 (50-100 ml/m3); bioadditives addition of 
feed (Bio-Mos 0.2%), periodic repetition of clinical and hematological tests for the 
monitoring of carp health.  

The results of clinical and post-treatment hematology revealed a significant 
improvement in growth rate, although the mean total number of erythrocytes (1.77 
milions/mm

3
) and hemoglobin (7.33 g/dl) continued to maintain lower limits of the 

physiological range. The measures taken led to improvement of health, the rise in 
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leukocyte defense potential, neutrophils (9.97%) and monocytes (10.14%) (Table 
2).  

 
Table 2 

Evolution of main hematological values, individual and average, after therapy 
in the investigated carp (Cyprinus carpio)  

Carp 
(nr.) 

Ht 
(%) 

Hb 
(g/dl) 

Erythrocytes 
(T/L) 

 
Leukocytes 

(G/L) 
 

Leukocytes 

G 
(%) 

L 
(%) 

M 
(%) 

1 39.50 8.56 2.50 22.50 14 75 11 

2 33.56 8.32 2.12 14.00 13.5 78.5 18 

3 32.00 6.40 1.53 13.50 7.5 79 13.5 

4 35.33 7.76 1.85 14.00 12 76.5 12 

5 31.25 7.44 1.75 9.50 3 92 5 

6 33.04 7.48 1.81 10.50 4 80 6 

7 32.31 6.08 1.44 9.00 3 84 13 

8 37.44 6.40 1.36 17.00 1 95 4 

9 36.36 8.00 1.55 11.00 16 80 4 

10 33.36 6.76 1.96 10.00 11 79 10 

11 34.87 6.81 1.58 9.50 13 77 17 

12 36.80 6.40 1.65 10.00 15 23 7 

13 38.00 8.00 1.86 18.50 16 70 14 

14 38.55 7.85 1.85 33.50 5 87 8 

15 37.50 7.75 1.70 31.50 15.5 75 9.5 

Medie 35.32 7.334 1.77 15.6 9.97 76.74 10.14 

Dev. st. 2.6 0.79 0.28 7.87 5.44 16.2 4.48 

 
Analysis of cyto-morphological examinations revealed an efficiency 

increase of nonspecific defense mechanisms. In the presented context we recall 
some features of the inflammatory response in fish. Inflammation is often 
nonspecific in fish, especially large ones, such as carp (with specimens of more 
than 35 kg), which prefer muddy pit areas, where it feeds on plants, worms and 
insects. Caused by parasites, bacteria, viruses, radiation and various toxic 
substances in fish inflammation is characterized by vasodilatation, exudation and 
leukocyte infiltration (2). Neutrophil granulocytes, as first cell in the focal 
inflammatory site, play a not too relevant role, releasing extracellular enzymes and 
free radicals that cause tissue destructions, phagocytic function is performed 
almost exclusively by macrophages (11). Lymphocytes are also present in the 
inflammatory focus, however inflammatory response is not always sufficient to 
neutralize the pathogen and it can be encapsulated with collagen deposition, 
calcium and pigment. 
 

Conclusions 
 

Analysis of red blood cell parameters revealed the development of anemia 
syndrome, confirmed by significant reductions in the total number of erythrocytes 
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(1.28, 0.98 to 1.89 milions/mm
3
), often associated with low levels of hemoglobin (6, 

87, 5.12 to 8.16 g/dl). 
 Initial leukocytosis (27.67, 18-44 thousand leukocytes/mm

3
), showed an 

increase in cellular defense mechanisms of parasitized carp, manifested by 
individual leukocyte reactions and isolated cases of neutrophilia (14-15%) and / or 
monocytosis (10-12%). 

Correlation of clinical symptoms with anemia syndrome revealed diagnosis 
of argulosis, complicated by poor conditions, feeding and Hygiene in the 
investigated farm. 

 Argulosis was countered by fish bathing with Actomar B 100 (50-100 
ml/m

3
) and the addition of bioadditivated feed (Bio-Mos 0.2%), followed by periodic 

repetition of clinical and hematological tests, to monitor the health evolution. 
Post-therapeutic clinical examination revealed a positive trend of growth 

rate, although the mean total number of erythrocytes (1.70 milioane/mm
3
) and 

hemoglobin (7.15 g / dl) were maintained in the lower range of physiological limits. 
The measures taken have resulted in health improvement by increasing 

leukocyte reaction and enhance cellular defense mechanisms, based on a better 
representation of neutrophils (%) or monocytes (%). 
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Summary 

 
A program for the management of potential canine and feline donors and blood 

products was implemented in a private veterinary clinic form Cluj. The potential canine and 
feline donors were introduced in this program after thorough clinical, hematological, 
biochemical and coproparazitological tests as well as screenings for infectious diseases. A 
sample group of 10 permanent and 25 emergency canine donors was formed with mostly 
DEA 1.1 positive individuals. Blood units (450-500ml) were collected 4 times a year, in a 3 
month interval, from the permanent donors, all with a body weight over 30 kg.  

The feline sample group consisted of 9 cats with type A blood group, that were 
used only in emergency cases.  

Blood was drawn from the jugular vein or, in some cases, from peripheral veins by 
free flow or extraction. The units were collected in open or closed systems using 
standardized blood bags with CPDA1 for sterile collection or vials with sodium citrate. During 
the collection process the donors had to be immobilized for 10-15 minutes, some of which, 
especially the feline donors, needed to be sedated or tranquilized (diazepam rectally, 
acepromazine). An average of 15 ml/kg blood was drawn from the canine donors (with an 
average PCV of 47.41%) and 11 ml/kg from the feline donors (with an average PCV of 
38.20%), none of which showed symptoms of hypovolemia, anemia, or any other changes of 
the vital signs.  

In the blood collection process some technical difficulties were also encountered, 
such as blood clothing in the collection needle or in the collection tube, making it necessary 
to stop the collection process. A few donors developed long lasting hypotension as an 
adverse reaction to the acepromazine.  

The clinic was able to maintain though this program a monthly stock of blood 
products, including 2 units of whole blood, 1 unit of plasma and 1 unit of erythrocyte 
concentrate.  

The majority of the blood products were used in the clinic, except 4 units of whole 
blood and 7 units of erythrocyte concentrate that was not used in the 25 days that is 
considered as the safe storage period.  

Keywords: donor program, dog, cat, blood products 

 

Commercial blood banks for dogs and cats in accordance with adequate 
processing conditions are a convenient source of blood products for practitioners, 
but their numbers are very low. In the United States there are numerous 
commercial blood banks that that handle the collection, preparation, storage and 
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delivery of various blood products, assuring their availability on the US market. 
Contrary to this, in Europe, the progress in this area is slower because of the small 
number of blood banks, most clinics and hospitals maintaining a group of donor 
animals of their own (3, 11). Our country does not yet have standardized blood 
banks or specific legislation to establish them, forcing the veterinarians who are 
performing blood transfusions, to call upon privately owned dogs and cats in case 
of emergency (20).  

This study analyzes the management program of potential donors and 
blood products from dogs and cats, used in a private veterinary clinic from the Cluj 
area, concentrating in particular on the following basic issues: establishing the 
eligibility criteria for donor selection, evaluating the efficacy of different blood 
collection and processing methods and creating a minimal stock of blood products 
in the conditions of a clinic.  

 
Materials and methods 

 
The implementation of a management program for donor dogs and cats in 

a veterinary clinic implied the establishment of a stable donor group, blood product 
processing as well as a blood product stock.  

Establishing a stable donor group. Donor groups consisted of dogs over 
10 kg and at least 8 months of age and cats over 4 kg and at least 1.5 years old. 
Donors were selected according to certain criteria‟s regarding mostly data collected 
from the patient‟s history and prophylactic treatments with the owners signed 
consent. The donor‟s health condition was evaluated through a general medical 
examination, coupled with hematology (using Abacus Junior Vet), biochemistry 
(using VetScan and StatFax), coproparazitologycal, urine and rapid screening tests 
for some canine infectious diseases (SNAP® 4Dx-Idexx Laboratories). A 
permanent canine donor group, as well as an emergency canine and feline donor 
group was formed. Every donor was entered in a data base with the test results of 
their clinical and paraclinical examination, body weight, clinical history, date and 
quantity of donation, the used anesthetics and any other observations regarding 
the donor, patient or blood product.  

Materials needed for blood collection and processing. We used: 
collection bags with CPDA-1 (simple and satellite-Terumo®), sodium-citrate vials, 
electric scale, venous catheters, disinfectants (alcohol or betadine), syringes, 
isotonic i.v. solutions, (normal saline, Hartman or lactated Ringer‟s), infusion set, 
anesthetics and sedatives, plasma extractor, refrigerator with an ice box and 
standard instruments and materials (sterile tampons, razor, scissors, adhesive 
tape). 

Blood collection methods. The collection process did not cause any pain, 
but never the less, the donor needed to be immobilized for 10-15 minutes. Most 
canine donors did not have to be sedated or anestathyzed before the collection, but 
the feline donors did. From the canine donors, blood was drawn using mostly the 
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jugular vein and rarely from peripheral veins, with a closed system technique via 
gravity or a semi-closed system via extraction. The bags were filled on the 
electrical scale, while turning them over regularly to mix the blood with the 
anticoagulant solution. Some whole blood units were used immediately and some 
were stored in the refrigerator in an upright position, with the tubes pointing 
upward. During the storage time (30 days) we turned the blood units every day or 
every other day. The collection bags used for donors under 30 kg were pre-
prepared by extracting a part from the anticoagulant solution to maintain the 
adequate ratio between blood and anticoagulant solution for the amount of blood 
that was going to be collected. On cats we used an open blood collection 
technique, a sedation or general anesthesia being necessary for every feline donor. 
The sedation/anesthesia protocol included: intrarectal diazepam (0.2-0.5 mg.kg to 
1 mg/kg); acepromazine s.q. or i.m. (Trankilrom 1 g/100ml, in a dose of 0.1 ml/kg); 
i.v. ketamine (100 mg/ml) in a 1:1 or 1:2 ratio with diazepam (5 mg/ml in a dose of 
0.1 ml/kg) or s.q. acepromazine (0.1 ml/kg) and i.v. ketamine (0.1-0.2 ml/kg).   

Obtaining blood products. Form one unit of whole blood we obtained one 
unit of plasma (P) and one unit of erythrocyte concentrate (EC) using the plasma 
extractor in a closed system or in an open system by puncturing the collection bag. 

Promoting the donor program.  We started mediatizing this program 3 
years ago through the actions of S.C. Biovet Serv S.R.L., participating in scientific 
symposiums, blogging and presentations in mass-media. A website was made with 
informations about the act of blood donation in dogs and cats, eligibility criteria for 
donors and registration in the donor program. Enrollment was encouraged by: 
annual vaccinations and anti-parasitic treatments, regular check-ups, blood group 
typing, free blood transfusions if needed, canned food and more. 
 

Results and discussions 
 

Implementing hemotransfusions in the clinic made the veterinarinas job 
much easier, who had to use this therapeutic tool on more than one occasion in 
cases of emergency.  We set the addmitence criteria for the program, taking into 
account especially the evolution of their health state, the local epidemiological 
situation, breed distribution in the local canine and feline population, as well as 
available materials and financial possibilities of the clinic.  

Within these criteria we have established a potential canine donor fund (n = 
35) where, 10 dogs over 30 kg, made up the permenant donor group and 25 (7 of 
10-30 kg and 18 over 30 kg) were used only in cases of emergency. After 
documentation and evaluation, we found that a unit of WB (450-500 ml) could be 
collected 4 times a year at 3 month intervals from the permanent donors. During 
compatibility testing through DEA 1.1 blood typing, we‟ve found, in the emergency 
donor group 10 positive and 8 negative dogs and in the permanent donor group 6 
positive and 4 negative dogs. Breed distribution in the donor group was as 
followes: Carpathian Shepherd (40%), Bucovanian Shepherd (30%). The feline 
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donor group consisited of 9 cats, that were called in in cases of emergencies. 
Blood typing results showed that all of the tested cats, donors and patients, had 
blood type A. Animales with sever or cronic diseases that could have jeoperdized 
the patients health were excluded from the program, only clinically healthy, well 
maintained individuals were included.  

The amount of blood collected during one session was a maximum of 15 
ml/kg for dogs and 11 ml/kg for cats. In these conditions no signs of hipovolemia or 
anemia were observed in any of the donors. Complications occurred after the blood 
collection process in a dog and a cat (sedated only with acepromazine) manifested 
through hypotension and delayed return to a normal state. We also used blood 
from females (dogs and cats) that had littes in the past and did not observe any 
hemolytic transfusion incompatibilities in the treated patients. Our team considered 
the hematology test results, performed as an initial screening of the potential 
donors, as very relevant. These were all in reference range.  

Table 1 
Hematological indices in a group of 35 blood donor dogs 

Nr. Ht  
(%) 

Hb 
 

(g/dl) 

RBC 
 (10

12
 

/l) 

MCV  
(fl) 

MCH 
 (pg) 

MCHC 
 (g/dl) 

WBC  
(10

9
/l) 

Average 47.41 16.73 7.13 66.71 28.67 31.86 10.99 

St. dev 4.11 1.40 0.65 3.68 10.17 7.83 2.11 

Normal 
range* 

35-57 
12-
19 

5-7.9 66-77 21-26 30-36 
5-

14.1 

*www.merckvetmanual.com 
 
Before every collection we performed a macro PCV test with the methode 

described by Ognean şi Cernea (2011).  
The bleeding and clothing time test results performed according to classic 

methods (19) were in the reference range of 2-4, respectively 6-8 minutes for both 
dogs and cats. The hematology test results (Tab. 2.) confirmed the feline dodnors 
health status.  

Table 2 
Hematological indices in a group of 9 blood donor cats 

Nr. Ht 
 (%) 

Hb 
 

(g/dl) 

RBC 
(10

12
/l) 

MCV 
(fl) 

MCH 
(pg) 

MCHC 
 (g/dl) 

WBC 
 (10

9
/l) 

Average 38.20 13.31 8.38 45.23 15.38 34.86 12.95 

St. dev 2.26 1.23 1.12 4.80 1.58 2.55 4.16 

Normal 
range* 

30-
45 

10-
15 

5-10 39-
55 

13-
17 

30-36 5.5-19.5 

*www.merckvetmanual.com 
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Renal and hepatic functions were tested through urea, alanil-
aminotransferaze and proteinemia values (Tab. 3.) showed these in reference 
range for both dogs and cats. 

 
Table 3 

Biochemical indices tested in 10 donor dogs and 9 cats 

Nr. 
Glucose 

mg/dl 
Urea 

ALT 
U/L 

Tp 
g/dl 

Glucose 
mg/dl 

Urea 
ALT 
U/L 

Tp 
g/dl 

 DOGS CATS 

Average 78.2 28.9 36.6 66.3 93 26.44 38.33 71.66 

St. dev 9.25 5.66 8.63 5.77 6.92 4.58 5.72 4.35 

Normal 
range * 

76-119  
10-
109 

54-
75 

60-120 29 
25-
97 

60-
79 

Tp=total proteins; *www.merckvetmanual.com 
 

The screening for vector borne diseases (Lyme diseas, anaplasmosis, 
erlichiosys and dirofilariasis) performed for all of the 10 canine donors showed 
negative results. The tests were performed in maximum 10 minutes, for every 
individual, without any difficulties. We have encountered a few situations where the 
collection process had to be interrupted because of blood clothing in the needle or 
in the tube. If the needle could not be unclogged by rotating it gently and the 
amount of blood in the collection bag did not reach more than a quarter of it‟s full 
capacity, the collection procces was intempted again from the opposite jugular vein 
using a new collection kit. If the needle went through the vein, causing a small 
hematoma and the flebotomy could not be performed on that jugular vein, we 
turned to the other jugular vein; if, by accident, air entered into the collectin bag, we 
used that unit within 2 days. Canine donors were usually calm through the 
collection procedure, but especially the Carpathian Shepherds. Blood donation did 
not induce any major changes in the canine or feline donor‟s vital signs, as 
demonstrated through random evaluation of 10 donors (Tab. 4. and Tab. 5).  

Table 4 
Physiological constants, monitored in canine donors, before and after 

donation of a unit of blood 

Donor 
 

Cardiac 
frequency 

beats/minute 

Respiratory 
frequency 

respirations/minut
e 

Temperature 
(
o
C) 

Before After Before After Before After 

1 72 78 19 21 38.3 38.5 

2 75 80 23 25 38.5 38.6 

3 80 82 29 27 38.5 38.7 

4 88 86 27 33 38.2 38.5 
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5 79 85 22 27 38.4 38.5 

6 71 72 18 20 38.0 38.1 

7 77 7 24 23 38.4 38.3 

8 83 85 27 28 38.7 38.8 

9 75 79 19 23 38.1 38.4 

10 81 90 26 30 38.4 38.5 

Average 78.1 81.6 23.4 25.7 38.35 8.49 

St. Dev. 5.19 5.10 3.86 4.08 0.20 0.19 

Normal range 
* 

70-120 18-34 37.9-39.9 

*www.merckvetmanual.com 
 

Table 5 
Physiological constants, monitored in feline donors, before and after 

donation of a unit of WB 

Donor 
 

Cardiac 
frequency 

beats/minute 

Respiratory 
frequency 

respirations/mi
nute 

Temperature 
(
0
C) 

Before After Before After Before After 

1 120 130 17 19 38.3 38.6 

2 121 125 16 19 38.4 38.0 

3 130 132 18 18 38.3 38.2 

4 127 129 23 26 38.4 38.3 

5 123 127 25 26 38.2 38.1 

Average 124.2 128.6 19.8 21.6 38.32 8.24 

St. Dev. 4.20 2.70 3.96 4.03 0.08 0.23 

Normal 
range* 

120-140 16-40 38.1-39.2 

*www.merckvetmanual.com 
 
The Donor Program led to the creation of a blood deposit (bank) that 

sustained the needs of the patientients from the clinic and more. Blood collections 
were perfomed 3 times every month from our permanent donors.  The monthly 
stock of blood products included 2 units of WH, 1 unit of P and 1 unit of EC. A quick 
count will show that we obtained 40 units of WH every year, 25 of wich were stored 
and 15 processed into EC and P. The majority of these were used on the clinic‟s 
patients, 4 WH and 7 EC units expired and were disgarded. According to the 
patients needs, the transfused WH and EC units were all less than 25 days in 
storage. 
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The necessity to establish a blood bank is beyond any doubt.  The fact that 
currently in Romania there aren‟t any laws to legislate the establishment and 
function of a blood bank for animals constitutes a disadvantage.  

Considering the current state, we tried to adopt as much of the 
international transfusion medicine requirements as possible and adapting them to 
the local conditions. We have encountered many difficulties in the attempt to 
establish a blood bank, starting with recruting potential donors and convincing 
owners to volunteer their pets to give blood. In Cluj, the rarer a breed was the more 
difficult it turned out to convince the owner in donating blood. We encountered the 
same reluctance towards donation from the animal protection asosiations, but the 
animals from these shelters do not represent a secure source of blood anyway. In 
the United States owners are just as reluctant, donors are more often obtained with 
a finicial incentive from people with small income jobs (23). 

The laboratory tests not only confirmed the safety but also the compatibility 
and quality of the biological samples that were collected from the donors.  

Idealy donors should be DEA 1.1 or 1.2 negative, so the great percentage 
of DEA 1.1 positive individuals in our donor groups due to the fact that most donors 
were shepherd dogs constituted a disadvantage (2, 4, 8, 10, 14).  

In Romania, the incidence of erlichioisis, anaplasmosis and canine 
dirofilariasis is very low, still the potential transmission risk from permanent donors 
to recipients was excluded with SNAP tests. We concluded that the detection of D. 
immitis, A. Phagocytophilum and E. canis is indicated for individuals from risk 
categories, but can be neglected for canine donors from the Cluj area if the 
financial situation those not permit any further testing and the dogs benefited from 
rigorues antiparasitic treatments.  

In the veterinary transfusion medicine practice we have encountered 
numerous situations where a small sized patient needed a blood transfuision. In 
these cases, if the transfusion did not constitute an emergency we preferred to 
collect the small amount of blood needed by the patient from one of our smaller 
sized emergency donors and administer the blood within 24 hours instead of using 
a part of a WH unit from our storage. This way we were able to preserve our stock 
of blood products and use the units on a bigger patient where we could administer 
an entire unit.  

Recruting donor cats were more difficult given the added risk of 
anesthesia, reqiuered for the collection process. Even though we diminished these 
risks to a minimum by performing thorough clinical examinations, blood tests and 
chemical panels, only 9 owners, most of wich owned several cats, enrolled their 
cats in our donor program,.  

We found that diazepam administered intrarectaly was the best method of 
sedation for cats, avoiding the pain caused by injections. This anxiolitic agent is 
usually used to treat fear and anxiety issues in dogs and cats. Plus, diazepam has 
also an anemnestic effect, reducing the impact of an unpleasant procedure on the 
animal (1) making it the drug of choice for blood donations. The main disadvantage 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVI(1), 2013, TIMIŞOARA 
 

 139 
 

of any acepromazine based protocol is the possibility of aggravated hipovolemia 
during blood donation and insufficient sedation (2, 4, 8, 10, 14, 22). 

Due to lack of closed system blood collection kits for cats, the storage of 
feline blood was not posible wich is why our donor cats were called in to donate 
only in case of emergency. With the majority of our donor cats (n=7) being held 
exclusively indoors, no further tests for transmisive diseases were needed. For 
financial reasons the other donors (n=2) that had acces outdoors too were not 
tested either, but were not excluded from the donor program because of the 
difficulties of obtaining feline donors. Testing for hemoplasmosis, bartonelosis 
(vector borne diseases), feline leucemia virus (FLV) and feline immunodeficiency 
virus (FIV) must be based on very strong clinical evidence because of the small 
prevalence of asymptomatic cariers in the local cat population. Plus, no test is 
100% accurate so a clear diagnosis of an infectious diseas involves clinical 
examination, blood tests and specific examinations aimed at the suspected 
organism. A test from Idexx (SNAP® Feline Triple®) can be used for the screening 
of donor cats for heart worms, FIV and FLV, but the examination costs for feline 
donors can be reduced greatly by maintaing them exclusively indoos and keeping 
an accurate medical history.  

An important criterion in donor selection was the PCV value for both dogs 
and cats. Performing a PCV test before donation reduced the risk of induced 
anemia and assured the quality of the WH unit and an adequate number of 
erythricites.  

Previous gestations did not constitute a criterion to exclude potential 
donors from the program.   A Crossmatch test performed before transfusion can 
identify potential antibodies in the plasma of a previously sesibilized female. We did 
not encounter any acute transfusion reactions when using the blood of these 
felmales. The amount of plasma obtained by passive sedimentation (about 150 ml) 
is less when compared to the amount gained by active sedimentation 
(centrifugation) when aproxametaly 250 ml of P can be obtained from a unit of WH.  

Lately, the treatments using stored blood products have become a usual 
practice in canine transfusion medicine (11, 14, 22, 23). It is known that EC and 
WH units lose dextrose, pH value, intra-erythrocitic 2,3-DPG concentration and 
ATP during storage, while their lactate value growes (16). In stored EC units the 
ammonia level increases considerably, none the less in patients without any liver 
damage it does not cause a significant increase of the patients blood ammonia 
levels thus the advantages of using these units outway considerably the potential 
damages caused by these so called “storage lesions”.  

Our storage conditions did not exactly meet international standards, 
because the units were kept in a refrigerator that was not used solely for this 
purpose. We tried to open the refrigerator door as rarely as possible and did not 
keep any units of EC or WH for more than 30 days in storage even thou they can 
be kept for up to 35 days at 1-6 

0
C when collected in CPDA1 solution. The storage 

time for FP (frozen plasma) is 5 years from the time of collection. Containing 
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vitamine K dependent clothing factors (II,VII, IX şi X), albumines as well as 
immunoglobulines, this product represents a precious therapeutic tool that we did 
not waste. Befor the transfusion, the thawing of a plasma unit was made passively 
at room temperature, or in a warm water bath, after which it was transferred into a 
sealed bag. In theory, plasma can be stored in a refrigirator for up to 5 days after its 
benn thawed (11, 14, 22). 

Generaly the monthly stock of blood products was sufficient to cover the 
needs of the clinic, problems erose when more, bigger sized (over 35 kg) or too 
many patients needed treatment. In these cases we were forced to call upon our 
emergency donors.  

Feline blood is a precious resource available in a very limited amount. The 
citrate solution (available in vials in Germany) used in blood collections is cheaper 
than using CPDA1 from the human storage bags.  Unfortunately these vials are not 
available on the Romanian market. As long as there are no closed system 
collection kits available for feline blood, long term storage of such WH or blood 
product units is not possible.   

 
Conclusions 

 
Organizing a permanent stock of blood products in a veterinary clinic form 

Cluj, assured an essential therapeutic tool for some patients needing urgent 
medical care.  

The current epidemiological situation led to the reduction in the number of 
canine donor evaluation tests in comparison to the indications from other countries.   

Clinical and hematological evaluations added essential information to the 
potential donor‟s health control protocol. 

In the absence of incompatibility reactions on the Crossmatch tests, as well 
as transfusion reactions in the recipients, we consider that previous gestations 
should not be a criteria to exclude females from the donor program. 

The procentage of the DEA 1.1 pozitiv blood type in the donor group led to 
the reduction of potentially compatible recipients, knowing that this blood type 
sensitizes DEA 1.1 negative recipients, reducing the efficacy of the transfusion.   

Intrarectaly administered diazepam proved to be the most effective method 
of tranquilization for feline donors.  

A basic criteria in using donor animals was the legislation of our country 
(The European Conventions Law 60/2004 regarding the protection and welfare of 
animals), according to which no procedure should cause unnecessary pain, 
phisycal or psichologycal suffering to any companion animal.  

We have found that collecting a maximum amount of 15 ml/kg blood from 
dogs and 11 ml/kg blood from cats does not cause any signs of hipovolemia or 
anemia and does not produce any changes in vital signs.  

Our study might serve as a guide for veterinarines who wish to initiate a 
blood donor program as well.  
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For transfusion therapy in cats, that is much rarer than in dogs, a group of 
9 outpatient cats was sufficient.  
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Summary 
 

The morphopathological researches were perform through microscopic and 
macroscopic kidneys examination; the kidneys were collected from 126 swine corpses, 
Landrace & Large white hybrids, aged between 1 day -6months,originating from the 
intensive growth systems. 

In this paper we aimed the macroscopic and microscopic identification and 
description of renal lesions in necropsied pigs, during three years of study; assessing the 
nephropathies prevalence, based on morphopathological criteria; developmental disorders, 
circulatory disorders, dystrophic processes, inflammatory processes and tumor processes. 
From the total of 126 pigs necropsied, 30 cases were morphopathological diagnosed with 
nephropathies (23.8%). 

Macroscopic and microscopic have been identified in descending order, the 
following nephropathies: dystrophic 15 cases (30%), circulatory 8 cases (26.6%), 
inflammatory 6 cases (20%), and congenital 1 case (3.3%). 

Of the nephropathies, the most numerous are dystrophic processes represented by 
:protidic dystrophies 11 cases (36,6%) followed by lipodystrophies 4 cases 
(13.3%).Degenerative nephropathies are a constant of the anatomopathological diagnosis; 
from the morphopathological point of view they can be the cause or the effect of many 
complex lesions. 

The inflammatory nephropathies, 6 cases (20%) are represented by exudative 
forms (hemorrhagic, purulent) and proliferative forms (lymphohistiocytic and fibrous). 

Histopathologic, the diagnosed neprhopathies affects all of the kidney structures: 
glomerulus, urinary tubes, interstitium and blood vessels. The lesions occur in nephrons 
(parenchyma) and in interstitium (stroma). 

The kidneys complex reactive morphological ability is given by proliferation and 
differentiation of mesenchymal cells in different cellular directions, depending on the 
inductors nature. 

Key words: morphopathologic, quantification, swine nephropathies. 

 

The kidney is the location for numerous and various pathological 
processes, with a wide variety of clinical and morphological forms, with an 
insufficient knowledge of the etiologic and pathogenic factors involved in this 
process (2, 4, 7, 9). 
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In the animals renal pathology are reported: renal anomalies; dystrophic 
nephropathies (glomerular, tubular and interstitial); circulatory nephropathies 
(active and passive hyperemia, hemorrhage and white infarcts / ischemic), 
inflammatory nephritis (glomerulonephritis, tubes nephritis, interstitial nephritis and 
mixed nephritis) and tumors (5, 6, 7, 8, 10). 

Some researchers are claiming that the presence of the lipids in the swine 
urinary tubes is a normal element (1, 3), other researchers does not share this 
point of view, suggesting that on this species the nephrosteatosis is more frequent, 
being determined by multiple causes : wrong quantity and quality ( excess, 
insufiency or bad protein quality); food which contain aflatoxins, ochratoxin and 
citrinins, toxic residues, protein – vitamins-minerals anbalance; lipotrop factors 
deficincy (colin, metionin) enterotoxic diseases (8). 

 
Materials and methods 

 

The research presented in this paper were made between October 2009 and 
February 2012 through kidneys morhopathological examination, the kidneys came 
from 126 Landrate & Large white hybrids, aged between 1 day -
6months,originating from the intensive growth systems. 

After the internal and external examination of corpses, the evisceration was 
performed. After gastrointestinal mass and liver evisceration, the kidneys were 
visualized in the lumbar region. The kidneys were examined ,,in situ " by 
appreciating the shape, position, size and ureters path, after which they were 
eviscerated. After macroscopic examination of the kidneys, samples were taken, 
fragments of renal parenchyma with lesions, for histopathological sample 
preparation.The samples were fixed in 10% formaldehyde solution,then the 
samples were processed by the paraffin technique , sectioned at 6 µm and finally 
stained by Giemsa and HEA technique. 

The obtained histopathological samples were examined with Olympus 
microscope,with x10, x20, x90,x100 objectives.After the examination and 
interpretation of the histopathological samples , micro photographs were made, 
illustrating the most characteristic histological modifications. 
 

Results and discussions 
 

Macroscopic exam: Our research on renal lesions is systematized into 5 
groups: congenital nephropathies, circulatory nephropathies, degenerative 
nephropathies, inflammatory nephropathies and tumors (table 1).  

The congenital nephropathies are represented by the polycystic kidney, one 
case. On inspection was noted the uneven aspect of the kidney given by the 
presence of numerous cysts , on the parenchyma surface and section ;the cysts 
have various sizes dependent of the anomaly extension. 

The circulatory nephropathies are represented by: congestions, 
hemorrhages and infarcts, total of 8 cases. The active and passive congestion was 
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diagnosed in 5 cases, affecting the kidney entirely, only the cortical, only the 
medullary or only the cortico-medullary area. 

The passive congestion which is the most frequent, externalizes by 
increasing the volume and weight of the kidneys, red-purple or purplish color with 
smooth and stretched capsule, easily separable. On the surface section, the 
cortical is voluminous, moist and elastic, highly colored with red dots that 
correspond to congested and turgid glomeruli. The medullary area was striated with 
red-blackish stripes.  

Renal hemorrhage was reported in two cases in various morbid states, with 
dimensions which vary from the size of a pin needle to large hematomas extended 
subcapsular, perirenal. The white kidney infarcts were highlighted as a yellow 
necrosis area conical or piramidal shaped with the base oriented to the organ 
surface and the top pointing to the hilum. The recent infarcts (acute) had brittle 
consistency slightly prominent beneath the capsule, yellowish color with a rusty 
frame, depending on the occlusive artery caliber. 

Table 1 
Nephropathy frequency on the necropsied swine 

CURRENT 

NO. 
NEPHROPATHIES 

1 CONGENITAL TOTAL 1 

2  FK - 

3  PK 1 

4 CIRCULATORY TOTAL 8 

5  C 5 

6  HE 2 

7  I 1 

8 DEGENERATIVE TOTAL 15 

9  LIP 4 

10  PROT 11 

11 INFLAMMATORY TOTAL 6 

12  NA - 

13  EXS 2 

14  P 4 

15 TUMORS B - 

16  M - 

17 NECROPSIED PIGS 126 

18 TOTAL CASES WITH 
NEPHROPATHIES 

30 23.8% 

Legend: 
FK = fetal kindey I = infarct M = malignant 
PK = polycystic kidney NA = necrotic alternative B = benign 
C = congestion EXS = exudative    
He = hemorrhages P = proliferative    

 
The degenerative nephropathies are the most numerous injuries diagnosed 

in 15 cases from which 4 cases were lipid dystrophies, and 11 cases macroscopic 
corresponded to protein distrophies. 
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Steatonephrosis or the renal lipidic distrophy has distinguished by a slight 
enlargement of the kidneys, or even normal sized, with yellowish uniform or in 
outbreaks color and increased friability. 

The quantity and distribution of lipids in the kidney varies with 
species.Normally, small amounts of fat can be detected in: pig, dog and cattle 
nephron in the first 5 days of life.The renal steatosis develops in parallel with the 
hepatic steatosis as the, “lipdic hepato-renal syndrome". We have diagnosed the 
protidic dystrophies on completely faded kidneys or on the circumscribed areas, 
without shining, brittle, often looking like boiled meat (steamed). 

The macroscopic aspects of different renal dystrophies are in fact a “freeze 
frame” of a morphological aspects sequence. It is often difficult to assess whether 
the image captured during the examination, is an aggravation or a healing stage 
especially in the rapid evolution of morphological events. The fact is that 
degenerative nephropathies are a constant of the anatomopathological diagnosis, 
they can be the cause or effect of many complex lesions from a morphological 
point of view, depending on the dystrophic processes location and intensity, and 
they can cause serious disturbances which led to the organism death. The 
renopathies certain diagnose is determined only by microscopic examination. 

Inflammatory nephropathies were macroscopic diagnosed in 6 cases, 
being exteriorized through exudative nephritis (two cases) and proliferative 
nephrities (four cases). 

The exudative nephritis is acute inflammations morphologically expressed 
by hemorrhagic and purulent forms. In hemorrhagic forms, the kidneys had a 
yellowish-gray color, on its background, especially in the cortical area; red dots with 
uneven sizes are found. Is the characteristic lesion type in swine fever. In most of 
the cases the purulent forms have evolved under circumscribed form, on the 
kidneys surface can be notice whitish nodules subcapsular dispersed mostly in 
cortical and less in medullary zone. The nodules content was purulent and their 
edges were congested. They were produced by metastasis from the underlying 
purulent outbreaks: mamary, podal, umbilical, etc, some other helping factors are 
involved: stress, intoxications, cold, etc. 

The proliferative nephrities was found in 4 cases from which: 
lymphohistocytic inflammation (three cases) and one fibrous nephritis case. 

The lymphohistocytic interstitial nephritis is the most frequent swine renal 
inflammation, which develops mostly in outbreaks. In acute forms are caused by 
toxic substances and infectious agents. 

The fibrous interstitial nephritis is an extension of the lymphohistocytic nephritis 
acute forms respectively a chronic transformation of all the acute nephritis forms. 

The tumoral nephritis was not identified in any case. In general cannot 
assert the existence of a high frequency oncopathies on pigs; the cancerous 
disease in this species has one of the lowest incidents; 

Microscopic exam: Of the 30 kidney fragments collected, 30 
histopathological specimens were made, which were stained through HEA and 
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Giemsa method. The diagnosed nephropathies were multiple and complex, 
developed simultaneously or successively in different structures, which made it 
possible their inventory (table 2). 

In the circulatory nefropathies the microscopic exam is necessary for the 
differential diagnosis between active and passive congestion. Histologically it can 
be seen pronounced dilation of capillaries and venules, blood filling and 
compression of surrounding cells. 

 Unlike active hyperemia in which red blood cells are well colored and 
individualized, in passive hyperemia, the red blood cells are joined to each other, 
unevenly colored and with large amounts of pigment. 

Renal hypoxia generated by passive hyperemia produces dystrophic 
changes of urinary tubes and renal glomeruli, accompanied by permeability 
disorders with proteinuria and hematuria; and in chronic evolution: connective 
tissue proliferation and “stasis kidney induration”. 

Table 2 
Nephropathies histopathological forms 

No Nephropathies  
 

Number  
of cases 

Total 

1. Congenital Fetal kiney - 1 

Polycystic kidney 1 

2.  
Circulatory 
 

Congestions 5 8 

Hemorrhages 2 

Infarcts 1 

3.  
 
 
Degenerative 

Lipidic 4 15 

 
 
Protidic 

 Granular  6 

Vacuolar 1 

Granular-vacuolar 2 

Hyaline 1 

Amyloid 1 

4  
Inflammatory 

Interstitial 
Nephrities 

purulent 1 6 

hemorrage 1 

lymphohistocytic 3 

fibrous 1 

5 
 

Tumors Benign - - 

Malignant - 

 

Long persistence of the cause and the absence of an efficient collateral 
circulation induce parenchyma alteration, followed by sclerosis. Most of the 
diagnosed infarcts were ischemic (white). Recent diagnosed infarcts had the 
following morphology: 

 central area of necrosis, in which the structural elements (tubules, 
glomeruli) are recognizable, withdrawal, poor colored or acidophilous with nuclei in 
necrobiosis and lysis. Dystrophic products, such as fibrinoid and hyaline materials 
can be found in stroma; 

 intermediate zone consists of a leukocytes barrier with phagocytic and 
resorbative role; 
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 external or peripheral zone of hyperemia and hemorrhagic infiltration (Fig. 1). 
In old infarcts, perifocal hyperemia is reduced to extinction and neutrophils 

granulocytes are replaced by macrophages. As the necrotic detritus is absorbed, 
around the infarct area begins the conjunctive-vascular tissue proliferation, which 
moves forward and invades the necrotic mass. Through maturation and retraction 
of the connective fibers, a retracted scar arises, whitish, sectioning resistant, which 
sometimes contains precipitated chalk. 

Degenerative nephropathies-nephrosis can be the prelude or epilogue of 
various toxic, circulatory, inflammatory and mechanic lesions. They succeed or 
prior medical illnesses, infectious, surgical, obstetrical, parasitic or iatrogenic 
illnesses etc. the latest in particular, through chemotherapeutic drug abuse, 
produce damages of the tubular epithelium and crystalluria which lead to oliguria or 
anuria. Fat nephrosis, renal steatosis nephrosteatosis are among the most 
common forms of nephrosis (Fig.2). 

 

  
Fig. 1.White kidney infarct. Areas of structural 

necrosis; congestivo-hemorrhagic areas. 
HEA staining ,10x10 

 

Fig. 2.Cortical renal steatosis.Proximal 
tubes with degenerated and necrotic 

epitheliums Mesenchymal compensatory 
reaction, resorptive. 
HEA staining, 10x10. 

 

The massive accumulation of triglycerides in nephrocytes signifies major 
dysfunction that can be completed through cellular necrosis. On the paraffin 
technique, the lipidic vacuoles are the actual fat they are the place where the fat is 
quartering. They are highlighted in proximal convoluted tubule epithelium. The 
affected cell necrosis, with their 'break' and separation of the basement membrane, 
are steps which participate in formation of the adipose cylinders. Clinical, the 
adipose cylinder is detected in urine sediment. 

Steatosis etiopathogenesis is complete, in general, by synthesis 
intervening, using or abnormal mobilization of the fat. The major causes are 
represented by: starvation, protein malnutrition, excessive intake of fat by diet, 
obesity, tissular hypoxia-anoxia, toxics or toxins action. Sometimes, the triglyceride 
accumulation occurs due to hepatocytes impossibility to synthesize specific protein 
(apoprotein) necessary to create lipoproteins (triglycerides form of elimination from 
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cell). Amino acids low intake and ATP deficiency are mechanisms that explain the 
lipid storage in the specific cells. 

In all the cases we didn‟t diagnosticated “the adipose cylinders”, only 
vacuoles of various sizes in the renal epithelium cytoplasm. Protein nephrosis 
identified in 11 cases were represented by: granular nephrosis 6 cases; vacuolar 
nephrosis 1 case; granular-vacuolar nephrosis 2 cases; hyaline nephrosis 1 case; 
amyloid nephrosis 1 case. 

In the granular nephrosis, the cells are swollen and shows cytoplasmic 
changes, exhibited either by “turbid” aspect either by appearance of large or fine 
cytoplasmic granules , which can mask the nucleus. 

In the kidneys cells, the granular dystrophy occurs rapidly (within hours); 
the renal cells are subject to toxic factors aggression, hypoxia or fever. If pathogen 
factors are removed in time, the cells gradually return to the initial morphology; 
otherwise, the lesion becomes complicated, taking vacuolar dystrophy aspect that 
evolves into cell necrosis. The vacuolar nephrosis is considered an aggravation of 
cells hyper hydration and may have the same etiology and pathogenesis as the 
granular dystrophy. The cells hyper hydration cause: cytoplasm swelling, optically 
empty vacuoles appearance poorly delimited, which cannot be stained through the 
methods indicated for the glycogen and lipids highlighting. As long as the necrosis 
is not installed the nucleus remains in normal position.  

Sometimes the granular dystrophy evolves concomitant with the vacuolar 
dystrophy, in the form of mixed nephrosis, also identified by us in 2 cases. 

We have found the hyaline nephrosis (renal hyalinisation) within the 
proximal convoluted tubules in the form of homogeneous spherules, basophilic or 
acidophilic (Fig 4). The intracellular hyaline deposits occur in the presence of 
impaired glomerular filtration barrier, observed in acute or chronic renal 
disease.”Hyaline cylinders” are formed in the tubules lumen, through hyalinated 
cells destruction. 

  
Fig 3. Granular cortical nephrosis. Urinary 
tubes with acidophilous epithelium; renal 

cells cytoplasm is smooth or rough granular. 
HEA staining 10x10 

Fig 4.Hyaline nephrosis.Hyaline 
corpus in tubular epithelium; hyaline 

cylinders: in lumen. HEA 
staining,10x10 
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The amyloid nephrosis (renal amiloidosis) diagnosed in one case, signifies 
the amyloid presence in the endothelial cells and glomerular capillary basement 
membrane, as in the mesangial space in the form of amorphous and basophil 
deposits. The glomerular capillary walls are much thickened, gradually leading to 
the disappearance of glomerular filtration space and to the establishment of the 
chronic renal failure. 

Inflammatory nephropathies. In all the studied cases are represented by: 
purulent nephritis, interstitial nephritis, lymphohistiocytic nephritis and fibrous 
nephritis. 

In the exudative interstitial nephritis group, we have identified the 
hemorrhagic form in one case and the purulent form in one case. 

The hemorrhagic interstitial nephritis, reported in one case, is 
microscopically translated by the presence of interstitial, interglomerular and 
intertubular hemorrhages; which, in some cases, extend into the nephrons 
lumen.The histopathological picture is completed by the protidic dystrophy of the 
renal epithelium ,which is outstanding in the convolutes tubes.It can be found in 
acute diseases, being noted in most of the classical swine fever cases (Fig 5). 

The purulent interstitial nephritis, reported in one case, was 
histopathologicaly diagnosed through the circumscribed or diffuse leukocyte 
exudate present aroun the urinary tubules, which are compressed and necrosed 
and in the renal corpuscles ,a purulent glomerulitis can be seen. 

 Intertubular vasodilatation and hemorrhages can be seen on the 
periphery. Neutrophil granulocyte and scaling epithelial cells are present in the 
urinary tubes (leukocytic cylinders) (Fig 6). 

The lymphohistiocytic interstitial nephosis was microscopically diagnosed 
in 3 cases,being the most common renal inflammation of swines. The histological 
images, highlights the lymphohistiocytic proliferation, diffuse or in outbreaks 
periglomerular ,perifocal and perivascular with nephrons compression atrophy(Fig 
7).The lymphohistiocytic nephritis etiology had probably a leptospiric or toxic 
nature. 

The fibrous interstitial nephritis, reported in one case, is the result of the 
acute nephritis forms ,chronic transformation. In its morphology intervenes the 
interstitial fibrillogenesis and the fibrous transformations of fibrils; due to which cells 
structures are replaced with fibrotis scars and the occurrence of the sclera kidney 
(fibrous) (Fig 8). 

The morphopathological forms of the identified nephropathis, during our 
research, are corresponding with the ones described in the consulted specialty 
literature (1,2,3,4,8). This paper originality consists of quantification and rendition 
through microscopic color images of the kidney lesions. 
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Fig. 5.Hemorrhagic interstitial nephritis. 

Interstitial hemorrhagic exudate: 
periglomerular, peritubular, perivascular. 

HEA staining 10x10 

Fig. 6. Purulent interstitial nephritis. 
Circumscribed and diffuse exudate; 

hiperemiant blood vessels. 
HEA staining 10x10 

  
Fig. 7. Lymphohistiocytic interstitial nephritis 

(LH); diffuse and abundant LH infiltrate among 
nephrons; degenerated and atrophied urinary 

tubes.HEA staining 10x10 

Fig. 8. Fibrous interstitial nephritis, 
renal tissue islands, residual 

delimited by a massive perifocal 
and intraparenchymal fibrosis. 

HEA staining 10x10. 
 

Conclusions 
 

From the total of 126 necropsied swine corpses, 30 cases were diagnosed 
with renal lesions (23.8%). 

Microscopic and macroscopic on the necropsied swine, in the research 
period, were diagnosed in descending order the following nephropathies: 
dystrophic 15 cases (30%), circulatory 8 cases (20%), and congenital 1 case 
(3.3%). 

Of all nephropathies the most numerous are the dystrophic processes, 
being represented by: protidic dystrohies 11 cases (36.6%) followed by the lipidic 
dystrophies 4 cases (13.3%). 
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Inflammatory nephropathies 6 cases (20%) are represented by the 
exudative forms (hemorrhagic, purulent) and by the proliferative forms 
(lymphohistiocytic ,fibrous). 

Histologically, the diagnosed nephropathies are affecting all kidney 
structures: urinary tubes, glomeruli, interstitium and blood vessels. Lesions occur in 
nephrons (parenchyma) and in interstices (stroma). 

Swine nephropathies are relatively common and quite morphologically 
variated, showing a greater involvement of the kidneys in general pathology of this 
species. 

The complex morphological reactive capacity of the kidney is given by the 
multiplication and differentiation of the mesenchymal cells in different cellular 
direction depending on the inductors nature. 

Tumoral processes were not found, the explanation lies in the fact that pigs 
have a shorter economic life, which makes them not to express morphological. 
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Summary 

 
The morphopathological changes observed in the thymic parenchyma on the 

chickens experimental infected with BIA (Avian infectious bronchitis), M41 strain, were 
expressed by circulatory, dystrophic, necrobiosis, necrosis changes and / or by lymphocytes 
migration, and as a corollary of them, accidental/stress thymic involution was installed . 
Therefore 10 days after the infection, in three cases (21.4%) active congestion was 
macroscopically and microscopically diagnosed, and in seven cases, passive congestion 
was diagnosed (50%);at 20 days post infection, most thymic lesions consisted of dystrophic 
changes, necrobiosis and necrosis changes and / or lymphocytes migration; in a way that 
cortical area was reduced in volume, and sparsely populated with thyocytes. The Hassal 
corpuscles had suffered hyperplasia, some were intact or keratinized and a big part of the 
had suffered a cystic process. At 30 days post infection, eight cases (80%) showed 
thymocytes necrosis and/or lymphocytes migration from the cortical area in medular area, 
which gives a uniform appearance to thymic architectonics, with the disappearance of the 
lesion design. This lesional aspect defines, in a morphopathological plan, accidental/stress 
thymic involution. 

Key words: thymus, morphopathological aspects, experimental infectious 

bronchitis, chickens  
 

The avian infectious bronchitis (BIA) is a coronavirosis specific to hens on 
any age, but with a higher lethality on young chickens (3, 8, 9). Within the BIA 
virus,numerous serotypes are known: Massachussetts (M41);Connecticut 
(Florid,ChLASS 33,Arkansas 99) Georgia (SE19), Delawere, Iowa 97 si 609,New 
Hampshire, Australian Strain T, D-207, D-212, etc. (1, 3, 6). The BIA‟s different 
strains have tropism for prior airway epithelial cells; for the oviduct epithelial cells; 
for the urinary tubes and even for the intestinal epithelium. In this tissues, the virus 
multiplies, causing alterative, exudative and proliferative damages, which complete 
the inflamatory lesional picture of this tissues (sero-catarrhal and/or fibrous 
tracheitis; catarrhal bronchopneumonia, nefrozo-nephritic uric syndrome and 
lymphohystocytic; haemorrhagic and/or lymphohystocytic salpingo oophoritis) (4, 6, 
8, 9). Given this multiform lesional pictures, thus the immune system is affected, 
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with repercussions on morphological and functional plan (4, 6, 10). Thymus as a 
primary limphopoietc organ which performs many essential functions for 
differentiation and maintenance of the immune response is also affected in the 
structural and functional level. The epithelial cells of the stroma are performing 
multiple functions: hemato-thymic barrier; induce T cell maturation and secrete 
various substances .The hemato-thymic barrier serves to limit the circulating 
antigen access on parenchyma. 

In various injuries, in the subcapsular and cortical depth areas of the 
thymus, most lymphocytes degenerates by lympho- cytolysis and phagocytosis; 
this feature gives to the peripheral cortical the appearance of,,starry sky ", which 
becomes more evident in accidental involution of the thymus (induced by 
stress).The hystopathological exam in lymphohystocytaris interstitial nephritis from 
BIA,shows a predominance of T lymphocytes, CD4

+
 and CD

+
8 respectively (JANSE 

and col.1994 cit. de PAUL,I., 2012). These issues certify that in BIA virus infection 
the lymphoid organs are also affected (8). 
 

Materials and methods 
 

The researches were conducted on 60 chickens, aged 1-30 days, hybrid 
Ros 308, divided into two groups: group M = 15 chickens, Lot E = 45 chickens. 

The chickens in group E (experimental) were infected administering them 
by conjunctiva and nasal way, a suspension of avian infectious bronchitis virus (IB), 
strain M41 – Cm/93 with 10

6
 DIE50 /ml, dose of 0.5 ml. Administration of the viral 

suspension was made at the age of 10 days (time required for the disappearance 
of maternal antibodies) (10). Throughout the experiment, the chickens in both 
groups have received growing technology, animal health and feeding as required 
by this hybrid. From the first day to the tenth day in both groups was stress 
administered a treatment with an antibiotic (Enrofloxacin) and multi-vitamins in the 
drinking water. The administered compound contained in the recipe and anti-
coccidian and protein-vitamin-mineral substances as required by the hybrid 
offspring age. The chickens were raised in cages with wire nets making them 
suitable conditions for breeding and feeding. Throughout the experiment no 
communicable or non-communicable diseases were registered. 

At 5 days post infection were observed the first discrete clinical signs, 
translated by leaving wings, feathers bristly, coughing and tearing without mortality. 
After the infection at 10 days, 20 days and 30 days have been slaughtering 14 
chicks from group E and 5 chickens from group M. At each sacrifice, the blood was 
collected in tubes for expressing serum. Serum was decanted in Ependorf tubes 
and sent to ROMVAC for Elisa test, in order to confirm the infection achievement. 
After slaughter were carried out an internal and external examination of the 
individual case. Internal examination was done macroscopically and samples were 
taken for microscopic examination from the Harder gland, thymus, proventriculus, 
duodenum and pancreas, caecal tonsils, Fabricius bursa, spleen, liver, kidney, 
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ovary and oviduct, testis and brain. The lungs and kidneys were sampled which 
were frozen and then shipped to the IDSA Bucharest for the RT / PCR test.  

To identify the histological lesions installed in thymus samples were 
collected from the lobes which showed changes in shape, size, color, consistency, 
etc. For histopathological examination were sampled throughout the experiment, 
when clinical signs appeared (the fifth day post infection) or when mortality 
occurred.  

The samples were fixed in 10% formalin, processed by paraffin technique, 
sectioned at 6μm and stained by HEA methods, HE for the overall exam structures 
and Giemsa staining for cellular details. 

Histological preparations thus obtained were examined at Olympus 
research microscope with increasing targets x10, x20, x40, x100. Striking 
histological lesions are shown in microscopic images which are recorded in results 
and discussion. 

BIAV infection, strain M41 was confirmed by serological test performed at 
ROMVAC Bucharest and by reverse transcriptase assay/ polymerase chain 
reaction (RT/PCR) performed at IDSA Bucharest (10). 

 

Results and discussions 
 

On the thymus from chickens from the E group compared with the chickens 
from the group C, from 5-10 days after inoculation was noticed the following 
morphopathological aspects: 

Macroscopic. The thymus lobules are slightly increased in volume and 
weight, tense capsule, red of various shades: from bright red 3 cases (21.4%) to 
dark red 7 cases (50%) wet look, low consistency and on section bright red blood, 
or red-blackish is expressed. These modified structural and physical features, 
defines the active or passive thymic congestion. 

Microscopic. On the cases with thymic active congestion was found 
dilated capillaries and arterioles, their filling with blood and surrounding cells 
compression. In the blood vessels lumen well individualized erythrocytes are 
present intensely colored and with intact nuclei. In passive congestion cases, the 
capillaries and venules of thymic interstitium are dilated; the lumenis filled with 
joined erythrocytes, unevenly colored. Also numerous degenerative and diffuse 
lymphocyte lysis and degenerated hassle corpuscles, can be observed.(fig. 1, fig. 
2).The dilated vessels are compressing the neighboring cells and slows their 
oxygenation, which initially cause atrophy, dystrophy and finally necrobiosis and 
lymphocytic necrosis finally lymphocytic. 

From the 20th day until the 30th day post infection, morphological changes 
were identified due to the accidental thymic involution. 

Macroscopic. The thymus lobules were reduced in size and weight, 
showing a gray-whitish color on the section and surface, and relatively high 
consistency.In most of the cases they had an oval shape, but there have been 
identified cases where some lobes were flattened, thin along their length, resumed 
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to small,,thymic islands ". Thymus weight is reduced from baseline due to 
accidental involution, from 1.68 ± 0.01g, to 1.30 ± 0.01g, and also to the control 
group with 32.68% (tab.1, fig. 3). 

 

 

 

Fig. 1. Thymus (overview). Thymic 
lobules : highlighting cortical and 

medullary area, congestive state in 
outbreaks (the 5

th
 day pi) 

Col. HEA, x40 

Fig. 2. Thymus. Passive venous 
congestion: unevenly colored and 

stitched erythrocytes in the vascular 
lumen (3

rd
 - 10

th
 day pi) 

Col. HEA, X200 
 

Table 1 
Average value of thymus weight in the experimental group (E) and the control 

one (C) 

Current 
no. 

Experimental (E) Control (C) 

R1 R2 R3 R1 R2 R3 

1 1.68 1.92 1,32 1.60 2.85 4.08 

2 1.71 1.89 1,31 1.52 2.72 3.98 

3 1.69 1.93 1,29 1.46 2.78 4.11 

4 1.70 1.94 1,28 1.48 2.84 3.99 

5 1.66 1.89 1,36 1.51 2.81 3.86 

6 1.69 1.91 1,29 1.55 2.79 3.76 

7 1.63 1.94 1,3 1.56 2.82 3.84 

8 1.67 1.91 1,33 1.59 2.81 3.96 

9 1.64 1.89 1,31 1.60 2.80 3.98 

10 1.68 1.91 1,29 1.61 2.79 3.97 

11 1.70 1.91 1,30 1.57 2.81 4.02 

12 1.64 1.94 1,28 1.56 2.81 4.11 

13 1.72 1.924 1,29 1.59 2.83 3.98 

14 1.73 1.93 1,3 1.55 2.81 4.06 

Media 1.68 1.92 1.30 1.56 2.81 3.98 

SEM 0.01 0.00 0,01 0.01 0.01 0.03 

CV 0.02 0.01 0,02 0.03 0.01 0.03 
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Fig. 3. Graphical representation of thymic weight in the experimental group (E) and 

the control one (C) 
 

Microscopic. On eight cases from the 12 (85.7 %) which were sacrificed 
and morphopathologic examinated, on the small objective exam was noticed the 
cortical area volume reduction and the medulla extension (Fig. 4). In the medulla 
zone numerous optical blank zones are present, which probably are due either to 
the lymphocytes migration into secondary lymphoid organs either to lymphocytosis, 
with release of the biologically active substances (Fig 2). The high objectives exam 
highlights in the thymus cortical a lymphocytes thinning which print, a more clear 
aspect of the area. The lymphocytes nucleus are poor in chromatin, hypochromic 
and mitosis is rare or absent. 

The reticular cells are rare and without macrophage activity. In all cases 
was noted the uniformity of the thymic structure (the extintion of the boundary 
between cortical and medulla) (Fig. 5). The thymic lobular parenchyma 
harmonization is the consequence of either T cell migration processes or the 
lymphocytic lysis phenomena. 

The lymphocytes migrations can be explained by the fact that, in most 
cases, in the medulla region can be observed thymic cells clusters which have 
migrated from the cortical region. The thymocitolysis phenomena were identified in 
the medulla, around the Hassal corpuscles and in most of the cases they are 
degenerated or have cysts (Fig. 6). Also were observed corpuscles consisting of a 
single modified reticular cell, surrounded by a row of flattened cells, or consisting of 
two or more cells oval, separated by a row of elongated cells with nuclei being in a 
cariopicnosis or karyolysis phase. Also, in the thymic structure was observed 
proceses of fibrillar neogenesis, evidenced by numerous collagen and precollagen 
fibers dispersed among lymphocytes and Hassal corpuscles, but most often 
interlobular located, causing thickening of the stroma (fig. 7). The conjunctive-
vascular tissues, which represent the interlobular thymic stroma is very developed 
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and appear under the shape of connective tissue cords of considerable thikness. 
The fundamental substance is found in varying amounts, among the connective 
tissue elements, printing it a more compact aspect when it is in small amounts, or 
conversely a lack of cohesion when they have an increased quantity. In the 
interlobular connective bays numerous neoformations capillary, lymphocytes and 
macrophages. 

 

 

 

Fig.4. Thymus. Reducing the volume of 
cortical and medullary expansion area. 
Limfocitolisis and / or limfocitomigration 

(12
th
 – 20

th
 day pi). Col. HEA, x100. 

Fig.5. Uniformity of thymic structure or 
disappearance of the bizonal 

appearance (zc / zm) the 30
th
 day pi . 

Col. HEA, x200 

 

 

Fig. 6. Thymus. Medullary area: Hassal 
corpuscles whole, degenerated and 
cystic (10

th
 – 30

th
 day pi). Col. HEA, 

x400. 

Fig. 7. Thymus. Interstitial fibrosis (the 
20

th
 – 30

th
 day pi). Col. HEA, x200 

 

The morphopatological changes identified by us, in the thymus structure, 
are corresponding with the ones described in the literature (7, 9, 10). 

The lymphocytes and macrophages presence are certifying the body 
response to the virus infection. In all the examinated cases, with increasing 
objectives, were revealed numerous reticulin fibers, have revealed numerous 
reticulin fibers, which straightjackets the noble cells (Lt), in biger quantity in the 
thymic interstitium and perivascular area. This concentric peri lymphocytic 
hyperplasia, in time, will produce atrophy, dystrophy and finally cell necrosis. 

The accidental thymic involution, which occurs secundary to the infection 
with BIA virus, M41 strain, it include in a nonspecific general answer of the 
organism, trough hipofisis suprarrenal stimulus (3, 8, 10). 
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In all the cases, which were microscopic and macroscopic examined, were 
identified the following aspects: sero-catarrhal tracheitis lesions, congestions and 
catarrhal bronchopneumonia, uterus ovarian involution of chicks and nephro-
nephritic syndrome. These aspects are corresponding with the morphopathological 
picture from I.B. (3, 4, 7, 10). 

 
Conclusions 

 
The thymic morphological changes occurring consecutively with BIA virus 

infection, strain M41, are expressed by: circulatory changes installed in 
conjunctive-vascular stroma; dystrophic processes, thymocytes necrobiosis and 
necrosis processes; limphocytolisis and / or lymphocites migration in the cortical or 
medular area. 

At 10 days post infection in the thymus parenchyma, macroscopic and 
microscopic were identified active congestion (10%) and passive congestion (23%) 
in the cases which were morphopathologically examined. 

At 20 days post infection, respectively at 30 days post infection, were 
identified dystrophic lesions, thymocytes necrobiosis and necrosis lesions, 
respectively lymphocytes migration and / or limphocytolisis in the cortical area, 
giving the appearance of,,starry sky", characteristic lesions that are the 
morphological substrate of the thymus accidental involution . 

Thymus weight is reduced from baseline due to accidental involution. 
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Summary 

 
Based on S10 standard technique 5 pikeperch were plastinated as a first trial in 

Romania. The fishes used for plastination were dissected and fixed for 14 days in 
formaldehyde 10% and dehydrated 28 days in acetone. The forced impregnation was 
performed in Biodur S10 silicone. The curing was made in Biodur S10 for 14 days. 

Key words: plastination, S10 standard technique, pikeperch. 
 

Pikeperch is a species of fish of fresh water habitats in Europe and Asia. 
There are six genuses of perch (Sander, Perca, Gymnocephalus, Zingel, 
Percarina, and Romanichthys). The body and head of the fish from the genus 
Sander are elongated and fusiform, features which allow high speed movements in 
water (2, 3). 

The aim of the study was to realize the first trials of plastinated pikeperch in 
Romania and the ichthyological preservation of the specimens. 
 

Materials and methods 
 

Five fresh female of pikeperch obtained from the fish farm Cornești, Timiș 
County were used in this study. Three fish were plastinated without undergoing 
dissections and two fish were dissected. The left lateral wall of the trunk was 
removed and organs were highlighted. The plastination was made according with 
the S10 standard technique (1, 4, 5). 

The fixation was carried out by immersion of the specimens 30 days in 
formaldehyde 10% at the room temperature. 

Dehydration was performed by freeze substitution method using three 
consecutively baths of acetone 100% purity, at -26°C. Degreasing was made at 
room temperature for one week. During each stage of bath the purity of acetone 
was controlled using an acetonometer. When the purity of acetone reached 92% 
the next bath was used. After Since the freeze substitution was complete the 
specimens were placed into the polymer solution at -22°C under the action of 
vacuum pump. Previously, the polymer mixture was made by mixing S10 polymer 
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100kg with S3 hardener 1kg (100:1). The pressure was reduced starting from 
285mbar in the second day of the procedure. Depending on the specimens texture 
the forced impregnation takes place between 3-4 weeks, meanwhile the pressure 
decrease to 3-5 mbar. 

For the curing procedure the fish were exposed to S6 gas, two times daily, 
5-10 minutes, in the gas curing unit using aquarium pump. 

 
Results and discussions 

 
Based on the S10 standard technique plastinated pikeperch were obtained. 

The specimens which have not undergone the dissection perceptible shrinkage of 
the ventral part of the trunk were recorded. The head, the dorsal part of the trunk, 
the tail and the fins were not modified by the plastination procedure (Fig. 1). 

The fresh fish were dissected prior to fixation procedure. The left lateral 
wall of the trunk was removed, in a rectangular dissection, starting behind the eye 
and including the opercula plate. The dissection was extended till the anal and 
genital area (Fig.2). 

The viscera showed a perfect and natural aspect, having fine macrospically 
changes. In the swimming bladder to preserve its anatomic size and shape small 
quantity of polymer was injected (Fig. 3). 
 

 
Fig. 1. Plastinated pikeperch 

1. Head; 2. Trunk; 3. Caudal fin; 4. First dorsal fin; 4'. Second dorsal fin; 5. Pectoral 
fin; 6. Ventral fin; 7. Anal fin 
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Fig. 2. Left lateral aspect of the plastinated pikeperch 

1. Brachial arch; 2. Liver; 3. Gall bladder; 4. Pyloric appendix; 5. Stomach; 6. Swim 
bladder; 7. Greater omentum; 8. Intestine; 9. Gonads (female); 10. Vertebral 

column and the ribs; 11. Spinodorsal muscles. 

 
Fig. 3. Ventral aspect of the plastinated pikeperch 

1. Brachial bladders; 2. Pericardial cavity; 3. Liver; 4. Gall bladder; 5. Pyloric 
appendix; 6. Stomach; 7. Greater omentum; 8. Swim bladder; 9. Intestine; 10. 

Gonads (female); 11. Anal and genital area. 
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Conclusions 
 

The plastinated specimens obtained through S10 standard technique were 
clear in details, free of odors and can be used as a teaching material for a long 
time. 

Concerning the size, shape and color of the viscera fine degree of 
alteration were recorded. The changes did not affect the ichthyological specimen`s 
value. 

Plastination technique allows a better anatomical approach both for 
students and teaching staff. 
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Summary 

 
The aim of this study is to investigate if deuterium depleted water can help in the 

treatment of melanoma and skin cancer on mice. 
After 60 days of treatment with deuterium depleted water- 30 ppm- we have 

observed a regression of the tumor, an improvement of the tumors aspect, an improvement 
of the animals‟ weight involved in the experiment. The deuterium depleted water helped the 
mice to have a longer and better life.  

Key words: mice, melanoma, skin cancer, deuterium depleted water 

 
The cancer is frequently in the researchers‟ preoccupation. Skin cancer is 

very often studied because of its high frequency. A very good model in vivo for 
studying melanoma and skin cancer can be obtained by exposing the animals of 
some carcinogenic factors. The mice C57 BL/6J are very good models for skin 
cancer and melanoma. This kind of models can generate results that can be well 
correlated with the studies on humans (3). 

As a cure, we used something that is in our body in very big quantity - pure 
water. 

Our body is mostly water. We need water to survive. The water that we 
drink (the natural water) is a mixture of H2O and D2O in a proportion of 6000:1 
drops. The ratio between the hidrogen and deuterium atoms in the tap water 
(R=H/D) is about 150 ppm (parts per million). When the izotopic ratio R is smaller 
than 80 ppm, the water is called deuterium depleted water (DDW). It has been 
noticed that the drinking water with a small deuterium‟s quantity has many good 
impacts on the organism (1,4,5). Accordind to many studies deuterium depleted 
water has a special influence on the cells and tissues development in living 
organisms and the effect is better in case of using DDW 60 ppm or 30 ppm 
(1,5,6,7). 
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Materials and methods 
 

The investigations have been carried out on an experimental model of mice 
with melanoma and skin cancer, C57 BL/6J. The mice were 6 weeks old. The skin 
cancer was induced on C57 BL/6J mice using a base protocol (2). The mice have 
been maintained in good physiological conditions: temperature, humidity, natural 
light. They received dry food witch assured the nutritional and energetic value for 
the animals (according to a standard diet). 

The mice were divided in three groups (4 mice/ group):  
 

C- control H2O ad libitum 

 

L1 DDW (30 ppm) ad libitum 

 

L2 DDW (30 ppm) ad libitum and local application with DDW (30 ppm) 
twice of day 

 
The mice were weekly dermatological studied. We measured the body 

weight of the mice every two weeks, for 12 weeks.  
The investigations were done in 2008, for two months, with the approval of 

the Local Ethics Committee according to the Romanian law 205/2004, art.7,18,22 
and the regulation no.143/400/2002 and 37/2002, concerning the protection of 
vertebrate animals used for experimental purposes.  

The DDW (30 ppm) was acquired with a contract between the Faculty of 
Veterinary Medicine of Timisoara and the Heavy Water Plant ROMAG, Drobeta-
Turnu-Severin, Romania. 

The data are presented as median values. Mann-Whitney nonparametric 
test was used to analyze main differences between experimental groups, for each 
parameter separately, and between the groups. 
 

Results and discussions 
 

In the control group (C57 BL/6J mice with melanoma and skin cancer) two 
mice died after less then two weeks and the other two mice died after 3 weeks 
(100% mortality in 3 weeks). During the first two weeks the mice from the control 
group lost weight (from 14.4g to 12.6g and from 15.4g to 12.3g).  

After 4 weeks of treatment we can observe that the body weight increased. 
There are no significant differences between groups L1 and L2 (p>0.05 Mann-
Whitney Test) and the dimensions of the tumors were considerable reduced. The 
response at the L2 group (oral DDW and local applications with DDW) is better than 
at the L1 group (oral DDW).  
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In the first group (L1), treated with DDW ad libitum, all the mice were living 
at the end of the experiment. Two mice presented on their skin grey spots specific 
to melanoma. The body weight increased during the experiment. 

In the L2 group, treated with DDW ad libitum and local application on skin 
with DDW, a single mouse died after 12 weeks of experiment. We have observed 
an improvement of the body weight beginning with the second week of treatment. 
The increasing of the body weight is almost the same in the L1 and L2 group. There 
were no significant differences between the L1 and L2 group at the every second 
week examination (p>0.05, Mann-Whitney Test). 
  After 8 weeks, the tumors almost disappeared and the aspect of the skin 
improved. The body weight significantly increased (p<0.01) in both groups 
compared with the weight from the beginning of the treatment (table 1, Fig.1). 
 

Table 1  
The body weigh’s variation of the mice during the experiment 

(the median value) 

 
 
 

m 
(g) 

time C L1 L2 

 

0 weeks 13.55 
 

14.85 16.1 

2 weeks 12.95 
 

14.87 16.5 

4 weeks - 
 

18.85 19.47 

6 weeks - 
 

21.35 22.45 

8 weeks - 
 

22.25 25.5 

10 weeks - 
 

24.72 27.5 

12 weeks - 
 

28.1 28.15 
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Fig.1. The body weight‟s variation of mice in C, L1 and L2 during  

12 weeks of treatment with DDW (30 ppm) 
 

At the beginning of the experiment, in L1, (Fig.2) we can saw an erosive 
lesion (1.1/0.5 mm) partial covered with scall. 
 

 
Fig.2. Dermal injury at the beginning of the experiment (L1) 

 
After 30 days of oral DDW treatment (Fig. 3) the erosion was cured. Held 

on a thin tegmen zone covered with hematic scall. 
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Fig. 3. Dermal injury after 30 days of DDW (30 ppm) oral treatment (L1) 

  
After 60 days of oral DDW treatment (Fig. 4) we have observed the allmost 

complete clarifying of the scalls. Two litle focuses (<0.1 mm) remained, covered 
with hematic scalls, and post-lesionary scars with fibrosis. Also, some pigmentation 
lesion with globular aspect appeared.  
 

 
Fig. 4. Dermal injury after 60 days of DDW (30 ppm) oral treatment (L1) 

 
In L2, at the bigining of the experiment, (Fig.5) we have seen a large 

ulceration covered at the superior part with a black hematic scall and the rest was 
covered with yelow scall. 
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Fig.5. Dermal injury at the beghining of the experiment (L2) 

 
After 30 days of treatment we have observed three litle pustulous covered 

with hematic scalls and a pigmentation lesion 0,1/0,1 mm.(Fig.6) 
 

 
Fig. 6. Dermal injury after 30 days of DDW (30 ppm)  
oral treatment and local applications with DDW (L2) 

 
After 60 days of DDW treatment we have observed a scar (0.1 mm) with 

moderate fibrosis and pigmentation zone. (Fig. 7) 
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Fig. 7. Dermal injury after 60 days of DDW (30 ppm)  
oral treatment and local applications with DDW (L2) 

 
 The DDW (30 ppm) treatment stoped the evolutions of the lesions and 
helped the lesions to regress and cure. The results are in accordance with other 
scientific papers (6,7) 
 

Conclusions 
 

The DDW treatment increased the body weight of the mice involved in the 
experiment and helped the animals to have a longer and better life. 

30 days of DDW (30 ppm) treatment reduced the tumors size, improved 
the lesions aspect, and improved the life of the mice. 

After 60 days of DDW (30 ppm) treatment the skin injuries have been 
almost completely cured. 

The effect of the DDW treatment was better when oral DDW (30 ppm) was 
associated with local applications. 
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Summary 

 
The aim of this work was the assessment of feeding and housing of dairy cows in 

two housing systems. The study was accomplished in 15 dairy farms with tie-stall system 
and in 12 farms with free stalls, in Transylvania, in the period when the cows were housed. 
The feeding and housing assessment was based on the Welfare Quality® protocol. A total 
number of 1120 milking cows were assessed (601 in tie-stalls and 519 in free stalls). The 
obtained data were statistically processed with the SPSS software (descriptive indicators, t 
test or the Mann-Whitney test). No significant differences were found (P > 0.05) for the mean 
score of the principle Good feeding and for the included criteria (Absence of prolonged 
hunger, Absence of prolonged thirst) between the two housing systems. The scores for this 
principle varied from unclassified to enhanced in the tie-stall farms and from acceptable to 
excellent in the farms with loose housing system. Based on the scores for the Absence of 
prolonged hunger criterion, most of the tie-stall and free stall farms were classified in the 
excellent welfare category, while the scores for the Absence of prolonged thirst criterion 
enrolled the majority of farms in the enhanced welfare category. The scores for the Good 
housing criterion and for the included criteria (Comfort around resting, Ease of movement) 
were significantly higher (P < 0.001) in the farms with free stalls than in the tie-stall farms. 
Based on this principle the assessed farms were classified in two welfare categories 
(acceptable and unacceptable those with tie-stalls, enhanced and excellent the ones with 
free stalls). The scores for the Comfort around resting criterion varied from unclassified to 
enhanced in the tie-stall farms and from acceptable to enhanced in the farms with free stalls. 
The farms with tie-stalls were classified in two welfare categories (unclassified and 
acceptable) and those with free stalls in a single category (excellent), based on the score for 
the Ease of movement criterion.The results show that there are important differences 
between the housing systems only for the Good housing welfare principle. The scores for the 
Good feeding and housing principles and for the included criteria, generally better in the free 
stall farms indicate a higher level of dairy cows‟ welfare in these than in the farms with tie-
stalls. 

Key words: Welfare Quality® protocol, dairy cow, housing system 

 
Sound feeding practices and good housing facilities result in a better 

welfare of the dairy cows by increasing their perceived quality of life, protection and 
comfort. In the same time, good feeding and housing management improve the 
quantity and quality of milk production. According to EFSA (5), good 
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farming/hygienic practices include the provision of optimal welfare, enhance the 
animals‟ resistance to infections and reduce on-farm spread of food safety hazards.  

The importance of proper feeding and watering for the dairy cows‟ welfare 
is well known and can not be overemphasized. Some major arguments for this are 
the strong relationships between water and feed intake and the health status of the 
cow (9) on the one hand and energy status fueling the productivity of the cow (4) 
on the other hand. Regarding the welfare of housed dairy cattle, many aspects of 
the housing facilities were extensively studied in terms of cow friendliness and cow 
comfort. As a general observation formulated by Krawczel and Grant (6), the 
physical factors of the housing facility impose baseline limitations on the natural 
behaviors of the cows that can be very important to their health, productivity, and 
overall welfare. The degree in which a housing surrounding minimizes stress, 
competition for feed and water and potential for injury, provide non-slippery walking 
surfaces, sufficient living space and a clean, comfortable and dry area to rest will 
influence the present and the future welfare of dairy cows.  

The aim of this work was the assessment of feeding and housing of dairy 
cows in two housing systems, focusing as much as possible on the direct, animal-
based measures. 

 

Materials and methods 
 

The study was accomplished in 15 dairy farms with tie-stalls (TS) and in 12 
farms with free stalls (FS), in Transylvania, in the period when the cows were 
housed. The farms were selected based on the following criteria: housing system 
(tie- and free stalls), minimum 30 milking cows per farm, easy access to the farm 
during the winter and the consent of the farmer to participate to the study. The 
mean number of the dairy cows in the farms with tie-stalls (mean ± sd,70 ± 30.11 
dairy cows) and in those with free stalls (mean ± sd, 79 ± 17.98 dairy cows) was 
similar. All the farms with tie-stalls had closed barns while those with free stalls had 
closed barns (8 farms) and opened ones (4 farms). In 9 farms with tie-stalls and in 
5 with free stalls the cows had access to pasture. The mean milk production was of 
4942.73 kg per cow per year in the tie-stall farms and 5523.83 kg per cow per year 
in those having free stall barns. The feeding and housing assessment was based 
on the Welfare Quality® protocol for cattle (12) which includes four welfare 
principles, 12 criteria and 29 measures based on the animal and on the resources. 
In this study we assessed only the welfare principles of good feeding and good 
housing. Two trained assessors evaluated the cows in each farm, a total number of 
1120 milking cows (601 in tie-stalls and 519 in free stalls). The number of the 
assessed cows in each farm was established according to the Welfare Quality® 
protocol for cattle (12). For evaluating the principles of good feeding and housing 
and the included criteria we recorded several measures based on the animal: body 
condition score, time needed to lay down, animals colliding with housing equipment 
during lying down, animals lying partly or completely outside the lying area, 
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cleanliness of udders, flank/upper legs, lower legs, but also measures based on the 
resources: water provision, cleanliness of water points, water flow, functioning of 
water points. The animal-based measures were recorded at individual animal level, 
scoring these from 0 (meaning good welfare) to 2 (meaning poor welfare). Then the 
scores were computed for group or herd level. The exception from this general rule 
was the time needed to lie down, where chronometry was used and the 
classification was given as time in seconds (not as a score). The description and 
score-awarding modality of these measures are presented in Table 1.   

Table1  
Methods for assessing good feeding and housing by animal-based measures 

(Welfare Quality®, 2009) 
Measures Description Classification 

Body condition 
score 

Visual assessment of four body 
regions: cavity around tail head, 
loin, vertebrae and tail head, 
hipbones, spine and ribs 

Individual level: regular body 
condition (score 0), very lean 
(score 1), very fat (score 2) 
Herd level: percentage of very 
lean cows (score 1) 

Time needed to 
lie down 

Time recording from the bent 
and lowering of one carpal joint 
until the falling down of the 
animal‟s hind quarter and 
pulling the front leg out form 
underneath the body 

Individual level: time in seconds 
Herd level: mean time to lie down 
(in seconds) 

Animals colliding 
with housing 
equipment during 
lying down 

Assessing if, during lying down, 
the cow collides with or contacts 
housing equipment with any 
part of the body so as it can 
obviously be seen or heard 

Individual level: no collision (score 
0), collision (score 2) 
Herd level: percentage of animals 
colliding with housing equipment 
(score 2) 

Animals lying 
partly or 
completely 
outside the lying 
area 

Counting the number of animals 
which are lying and counting 
how many of them are with their 
hind quarter on the edge or 
completely outside the 
supposed lying area 

Group level: number of lying 
animals, number of animals lying 
partly/completely outside lying 
area 
Herd level: percentage of animals 
lying partly/completely outside 
lying area out of all lying animals 

Cleanliness of 
udder, 
flank/upper legs 
and lower legs 

Three body regions are 
assessed on one side of the 
animal (lower hind legs, hind 
quarters – upper hind leg, flank 
and rear view including tail, and 
the udder) regarding the degree 
of dirt (splashing or plaques) on 
these body parts 

Individual level: each of the three 
body regions are scored as: no 
dirt or minor splashing (score 0), 
separate or continuous plaques of 
dirt (score 2) 
Herd level: the percentage of 
animals with score 0 and with 
score 2 for each of the three body 
regions assessed 
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Data collected in the farms was processed using the software program of 
the Welfare Quality® scoring system (13) for the calculation of the scores for the 
welfare criteria and principles. Finally, based on the scores obtained for the criteria 
and principles, the farms were classified in a welfare category: not classified, 
acceptable, enhanced and excellent. 

The obtained data were statistically processed with the SPSS software. 
Descriptive statistical indicators were determined (mean, standard error of the 
mean, median, minimum and maximum) for the scores of the criteria: absence of 
prolonged hunger (APH), absence of prolonged thirst (APT), comfort around resting 
(CAR), ease of movement (EM), and for the scores of the two welfare principles 
(good feeding, good housing) in the farms with FS and TS. The comparison of the 
data in the two housing types was made using the Mann-Whitney test. The P 
values less than 0.05 were considered to be significant. 
  

Results and discussions 
 

The descriptive statistics of the scores for the principle good feeding and 
housing and for the included criteria in the two housing systems (FS and TS) are 
presented in table 2. Higher scores can be observed in the FS farms than in those 
with TS for the two principles and four criteria of welfare. No significant differences 
were found (P > 0.05) for the mean score of the principle Good feeding and for the 
included criteria (APH, APT) between the two housing systems. The scores for this 
principle varied from unclassified to enhance in the tie-stall farms and from 
acceptable to excellent in the farms with free stalls (Fig. 2). Based on the scores for 
the APH criterion, most of the tie-stall (60%) and free stall (75%) farms were 
classified in the excellent welfare category, while the scores for the Absence of 
prolonged thirst criterion enrolled the majority of farms in the enhanced welfare 
category. None of the farms obtained an unacceptable score for the criterion APH, 
indicating proper feeding of the animals. The generally lower scores, even very low 
ones (two of the farms had a score below 20) obtained by the TS farms for the 
criterion APH are explained by the insufficiency of the properly working watering 
devices and the restrictive watering (twice per day). In the majority of the farms 
using this system had one water bowl per two cows and according to Andersson et 
al. (1) one water bowl per cow is recommended because the submissive cow 
drinks less and gives less milk than the dominant animal in every cow pair. Water 
deprivation can affect the health, behavior, and performance of animals (8, 11). It is 
very important for dairy cows to have unlimited access to fresh drinking water. 
Prolonged thirst has more negative effects on the animals‟ welfare than prolonged 
hunger, especially in the case of milking cows, whose organism uses high 
quantities of water in order to produce milk.  
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Table 2 
Descriptive statistics for welfare principle and criteria scores in farms with 

FS vs.TS and the significance of differences between the two housing 
systems 

APH - Absence of prolonged hunger, APT - Absence of prolonged thirst, CAR - Comfort 
around resting, EM - Ease of movement; sem = standard error of the mean 
***P < 0.001 

 
Cardot et al. (3) showed that lactating cows drink in average more than 

three times their mean daily milk yield. Exactly due to the higher importance of 
good watering than that of good feeding, in the presentation of the scores for the 
principles (Fig. 2) it can be observed that all the farms with unacceptable scores at 
the criterion APT (Fig. 1) had unacceptable scores also for the good feeding 
principle. Despite the attention paid to other nutrients, the quantity and quality of 
water are not sufficiently considered (2).  

The scores for the good housing principle, and also for the included criteria 
(CAR and EM) were significantly higher (P < 0.001) in the farms with FS than in the 
tie-stall farms (Table 2). Those farms with FS that do not allow the access of the 
cows in paddocks, were classified in the enhanced category (8 farms), and those 
which provide this access were classified as excellent (4 farms). Within the farms 
with TS, 10 obtained acceptable scores, the other 5 being considered unacceptable 
(not classified), because these do not allow the access of the cows to exercise not 
even in paddocks. Permanent tethering of dairy cows is in contradiction with the 
requirements of animal welfare. Phillips (10) states that today„s cattle need 
exercise to keep healthy and productive. In permanently tethered cows the normal 
behavioural patterns become modified, the frequency of all social and investigative 
behaviours lowers and abnormal behaviours may occur (7). The scores for the 
CAR criterion varied from unclassified to enhanced in the TS farms and from 
acceptable to enhanced in the farms with FS. It can be observed (Fig. 1) that all the 
FS farms are in the excellent category for the criterion EM, while 40% of the tie-stall 
farms are classified as unacceptable (not classified). The fact that the cows are 
tethered is the main cause for the low scores obtained by the TS farms for this last 
criterion. EFSA (5) recommended that if tie-stalls are used, the management 

 
Principle and 
criteria 

Free stalls Tie-stalls 

Mean ± sem Median Range Mean ± sem Median Range 

I. Principle: 
Good feeding 

67.10± 5.04 64.80 63.50 51.75± 4.83 64.80 55.10 

Criteria: APH 85.52± 7.72 100.0 72.20 77.81  ± 7.49 100.0 70.70 

Criteria:  APT 70.0± 5.22 60.00 40.00 52.40± 5.18 60.00 57.00 

II. Principle: 
Good housing 

74.99± 1.85 74.00
*** 

17.30 27.97± 2.52 31.70 31.50 

 Criteria: CAR 60.33±2.94 58.70
*** 

27.40 31.98± 3.30 30.30 53.00 

 Criteria: EM 100.0 ± 0.00 100.0
*** 

0.00 26.40± 2.49 34.00 19.00 
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system should permit dairy cows the freedom to exercise and groom daily, except 
when climatic conditions do not permit them to do so.  
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Fig. 1. Classification of the farms (%) with free-stalls and tie-stalls in each welfare 

category, based on the welfare criteria scores 
APH - Absence of prolonged hunger, APT - Absence of prolonged thirst, CAR - 
Comfort around resting, EM - Ease of movement, FS – free stalls, TS – tie-stalls 
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Fig. 2. Classification of the farms (%) with free-stalls and tie-stalls in each welfare 

category, based on the welfare principle scores 
GF – Good feeding, GH – Good housing, FS – free stalls, TS – tie-stalls 

 
Conclusions 

 
The results show that there are important differences between the housing 

systems only for the Good housing welfare principle. The scores for the Good 
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feeding and housing principles and for the included criteria, generally better in the 
free stall farms indicate a higher level of dairy cows‟ welfare in these than in the 
farms with tie-stalls. 
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Summary 

 

The aim of this study was the evaluation of sperm quality markers: sperm count, 
total motility, progressive motility and percentage of sperm with anomalies at sexual 
maturity, after exposure to potassium dichromate (Cr VI) in prepubertal period. Female rats, 
divided in four groups: three experimental and one control, were exposed via drinking water 
to potassium dichromate after delivery as follows: E1 25 ppm Cr VI (LOAEL); E2 50 ppm Cr 
VI; E3 75 ppm Cr VI, control received tap water without chromium content. The pups from 
each E group were exposed via drinking water from weaning until sexual maturity. 

The study pointed out: significant decrease of sperm count, total and progressive 
motility comparative to control group and in inverse, significant, correlation to exposure level; 
significant increase of sperm anomalies percentage comparative to control group and in 
direct, significant correlation to exposure level. 

Key words: rat, male, sperm, chromium VI 

 

Chromium appears in environment mainly in two states: trivalent and 
hexavalent. It hexavalent form is known as human and animal carcinogen. 
Exposure to hexavalent chromium has been reported to occur during the 
production of cement, chromate pigments, chrome plating, leather tanning, 
stainless steel welding (10). 

In the past years science has developed alternative models that do not 
involve animals: cell culture, in vitro experiments with cell free systems etc. These 
models can‟t reproduce the complexity and interactions which exists in multicellular 
organism. World Medical Association adopted in 1964 Declaration of Helsinki which 
indicates that research in human beings must be designed based on results 
obtained with animals

 
(15). This is the reason why reproductive toxicology studies 

are performed on laboratory animals, rats being preferred ones
 
(11). 

Materials and methods 

The study was carried out on initially 8 white Wistar female rats purchased 
from Faculty of Medicine and Pharmacy Biobase Cluj-Napoca, Romania. The rats 
were housed in plastic cages under standard laboratory conditions during 
experimentation period. The animals were fed on standardized normal diet and 
water ad libitum. Treatment schedule was selected to determine the effect of 
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relative low chromium levels on sperm quality depending on moment of exposure, 
respectively in prepubertal period. 

During mating, gestation and lactation females didn‟t receive hexavalent 
chromium. After weaning, 28 pups were separated from mothers and divided in 
four groups: three experimental and one control. Pups from experimental groups 
were exposed via drinking water to potassium dichromate until sexual maturity as 
follows: E1 25 ppm Cr VI (LOAEL - 8); E2 50 ppm Cr VI; E3 75 ppm Cr VI. The 
control group received tap water without chromium content along all period. 

At sexual maturity all individuals were sacrificed following protocols and 
ethical procedures (Ketamine and Xylazine) and sperm quality markers were 
determined. Sperm samples were collected from cauda epididymis, diluted with 
Tyrod‟s solution and then sperm count, total and progressive motility was 
determined using computer assisted semen analysis – CASA. Sperm anomalies 
were evaluated on Olympus microscope B52 (100x, 200x, 400x magnification). 

The study was performed in compliance with national and international 
laws regarding animal welfare and ethics in animal experiments: 143/400/2002; 
471/2002; 205/2004; 206/2004; 9/2008; 63/UE/2010; 86/609/CEE. 

The results were statistically analyzed by Anova method and Student test. 

Results and discussions 

The results are summarized in tables 1-2 and figures 1-4. 
 

Table 1 
Mean sperm count (x10

6
) at sexual maturity 

E/C: 
*
 p<0.01 

 
Exposure to potassium dichromate in prepubertal period determined 

significant (p<0.01) decrease of sperm count in male pups at sexual maturity 
comparative to control ones (E1/C: -4%; E2/C: -5.53%; E3/C: -7.13%). Sperm count 
decrease was indirectly, significantly (p<0.01) correlated with exposure level (E2/E1: 
-1.59%; E3/E2: -1.71%; E3/E1: -3.27%). 

Total sperm motility decreased significantly (p<0.01) after chromium 
treatment in comparison to control group (E1/C:-11.53%; E2/C:-15.21%; E3/C:-
16.78%). Correlation with exposure level was indirect and significant (p<0.01) 
(E2/E1:-4.15%; E3/E2:-1.87%; E3/E1:-5.94%).  

Groups x±Sx S.D. CI 95% 

C 872.06±0.29 0.78 0.50 

E1 837.19±0.22
* 

0.57 0.50 

E2 823.90±0.26
* 

0.69 0.50 

E3 809.89±0.18
* 

0.49 0.50 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVI(1), 2013, TIMIŞOARA 

 

 182 
 

 

All experimental groups showed significant (p<0.01) decrease of 
progressive motility comparative to control one, which were indirectly, significantly 
(p<0.01) correlated to exposure level (E1/C:-13.16%; E2/C:-27.16%; E3/C:-43.12% 
E2/E1:-16.12%; E3/E2:-21.91%; E3/E1:-34.50%).  

Table 2 
 

Total, progressive motility and sperm with anomalies percentage 

Groups Total motility Progressive motility  sperm anomalies 

x±Sx SD CI 
95% 

x±Sx SD CI 
95% 

x±Sx SD CI 
95% 

C 81.71±0.29 0.76 0.56 66.29±0.18 0.49 0.55 12.57±0.30 0.79 0.48 

E1 72.29±0.29
*
 0.76 0.56 57.57±0.20

* 
0.53 0.55 17.57±0.20

* 
0.53 0.48 

E2 69.29±0.29
* 

0.76 0.56 48.29±0.36
* 

0.95 0.55 19.43±0.20
* 

0.53 0.48 

E3 68.00±0.22
* 

0.58 0.56 37.71±0.29
* 

0.76 0.55 21.00±0.22
* 

0.58 0.48 

E/C: p<0.01 

 
Percentage of abnormal sperm was significantly (p<0.01) higher in 

experimental groups comparative to control (E1/C:+39.77%; E2/C:+54.57%; E3/M: 
+67.06%). Increase of spermatozoa with abnormal morphology was directly, 
significantly (p<0.01), correlated to exposure level (E2/E1:+10.58%; E3/E2:+8.08%; 
E3/E1:+19.52%). 

Main abnormalities found were primary: detached head, head without tail; 
secondary: coiled tail, broken tail and bent tail, and they are shown in figures. 

 

 
Fig. 1 Sperms with anomalies: heads without tail  
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Fig. 1 Sperms with anomalies:  

a. broken tail, b. coiled tail, c. torn tail 
 

Regarding anomaly type it was observed that primary anomalies were less 
represented but the secondary one were the most frequent especially at maximum 
level of exposure.  

The obtained results regarding sperm count after chromium exposure are 
in agreement to those obtained by the other authors (2, 3, 6, 11) but are in 
contradiction with Bonde and Ernst (5) and Kumar et al. (9) which studied industrial 
workers occupationally exposed to chromium and haven‟t observed alteration in 
sperm count.  

Regarding total motility, results coincide with some authors (7) and are 
contradictory to others (5, 9), which found no modification in total sperm motility 
after chromium treatment.  

The decrease of progressive motility was also observed by Subramanian et 
al. (11). However, Bonde and Ernst (5) and Kumar et al. (9) observed that men, 
occupationally exposed to chromium had no reduced sperm progressive motility.  

The increase of abnormal sperm percentage after chromium exposure was 
emphasized also by Acharya et al. (1), Kumar et al. (9); Acharya et al. (2), and are 
contradictory to those obtained by Bonde and Ernst (5). They studied sperm of 
occupationally exposed workers and observed no increase of sperm abnormalities. 

Potassium dichromate is hexavalent chromium compound which is 
believed to produce reactive oxygen species (ROS), like all other hexavalent 
chromium compounds (13). Mammalian spermatozoa, rich in polyunsaturated acids 
are very susceptible to ROS attack, which causes sperm motility and viability 
decrease and increase of morphological defects (14). Also low levels of 
testosterone induced by Leydig cell atrophy and necrosis, consecutive Cr VI 
exposure (1, 4, 6), could explain sperm deterioration. 

The results of our study indicate that Cr VI is a male reproductive toxicant, 
affecting sperm quality in adult Wistar rats.  

b 

c 

a 
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Conclusions 

The exposure of male pups to potassium dichromate (Cr VI), via drinking 
water (25, 50 and 75 ppm Cr), from weaning until sexual maturity determined: 
 Significant decrease of sperm count comparative to control group and in 

inverse correlation to exposure level; 
 Significant decrease of total and progressive motility comparative to control 

group and in inverse correlation to exposure level; 
 Significant increase of sperm anomalies percentage comparative to control 

group and in direct correlation to exposure level. Both, primary and 
secondary anomalies were found. 
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Summary 

 

Hexavalent chromium compounds occur mostly due to anthropogenic origin and are 
known to cause in humans and experimental animals hepatotoxicity, nephrotoxicity. The aim 
of this study was the evaluation of reproductive chromium toxicity, respectively exposure 
impact on biomarker of exposure: chromium level in genital organs and sexual accessory 
glands.  

Female rats, divided in four groups: three experimental and one control, were 
exposed via drinking water to potassium dichromate after delivery as follows: E1 - 25 ppm Cr 
VI (LOAEL); E2 - 50 ppm Cr VI; E3 - 75 ppm Cr VI, control received tap water without 
chromium content. The pups from each E group were exposed via milk and drinking water. 
After weaning and until sexual maturity pups received only tap water without chromium. 

The study pointed out: significant increase of chromium concentration in testis, 
epididymis, seminal vesicles, prostate and bulbo-urethral glands in all exposed groups 
comparative to control ones, and directly correlated to exposure level.  

Key words: chromium VI, male, rats, concentration 

 
In environment, chromium exists in three main oxidation forms: chromium 

0, chromium III and chromium VI (8). Chromium III and chromium VI compounds 
are widely used industrially in stainless steel production, welding, electroplating, 
leather tanning, production of dyes and pigments and wood preservatives (1). 

Hexavalent chromium is more toxic than trivalent and it produces various 
pathological conditions, including reproductive dysfunctions (4).Chromium VI 
compounds occur mostly due to anthropogenic origin and are known to cause in 
humans and experimental animals hepatotoxicity, nephrotoxicity, too (6).  

Materials and methods 

The study was carried out on initially 8 white Wistar female rats purchased 
from Faculty of Medicine and Pharmacy Biobase Cluj-Napoca. Female rats, divided 
in four groups: three experimental and one control, were exposed via drinking 
water to potassium dichromate after delivery as follows: E1 - 25 ppm Cr VI 
(LOAEL); E2 - 50 ppm Cr VI; E3 - 75 ppm Cr VI, control received tap water without 
chromium content. The pups from each E group were exposed via milk and 
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drinking water. After weaning and until sexual maturity pups received only tap 
water without chromium.  

At sexual maturity seven male rats from each group, experimental and 
control, were sacrificed following protocols and ethical procedures (Ketamine and 
Xylazine). Genital organs and sexual accessory glands were collected and 
chromium level determined by atomic absorption spectrometry (AAS – 6650 
Shimadzu). 

All the animals were provided free access to food and water. The study 
was performed in compliance with national and international laws regarding animal 
welfare and ethics in animal experiments: 143/400/2002; 471/2002; 205/2004; 
206/2004; 9/2008; 63/UE/2010; 86/609/CEE. 

The results were statistically analyzed by Anova method and Student test. 
 

Results and discussions 
 

The results are summarized in table 1 and figure 1. 
In all exposed, sexual mature, male rats chromium concentration in testis 

increased significantly (p<0.01) comparative to control group (E1/C: +134.61%; 
E2/C: +203.84%; E3/C: +315.38%) being in direct, significant (p<0.01) correlation to 
exposure level, except when doubling the dose (E2/E1: +29.50%, p>0.05; E3/E2: 
+36.70%.; E3/E1: +77.04%). 

Epididymis chromium level also significantly (p<0.01) raised in potassium 
dichromate exposed individuals comparative to control ones (E1/C: +175%; E2/C: 
+225%; E3/C: +275%). Chromium level dynamics from epididymis was directly, 
significantly (p<0.01) correlated to intake level (E2/E1: +18.18%; E3/E2: +15.38%; 
E3/E1: 36.36%). 

Regarding seminal vesicles, chromium concentration in E groups 
significantly (p<0.01) increased in comparison to C group (E1/C: +229.78%; E2/C: 
+263.82%; E3/C: +310.63%) and was directly correlated to exposure level, but with 
different degrees of signification (E2/E1: +10.32%, p>0.05; E3/E2: 12.86%, p<0.01; 
E3/E1: +24.51%, p<0.05). 

Chromium level in prostate increased too, significantly, (p<0.01) in all E 
groups comparative to control one (E1/C: +564.81%; E2/C: +618.51%; E3/C: 
+666.66%). The increase was direct and significant (p<0.01) correlated to exposure 
level (E2/E1: +8.07%; E3/E2: 6.70%; E3/E1: +15.32%). 
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Table 1 
Chromium concentration (µg/g wet tissue) in male genital organs and sexual 

accessory glands 

Specification X ± SX S.D. C.I. 95% 

 
 

Testis 

C 0.26±0.06 0.16 0.14 

E1 0.61±0.10
* 

0.26 0.14 

E2 0.79±0.06
* 

0.16 0.14 

E3 1.08±0.05
* 

0.14 0.14 

 
 

Epididymis 

C 0.28±0.02 0.05 0.04 

E1 0.77±0.02
* 

0.06 0.04 

E2 0.91±0.02
* 

0.04 0.04 

E3 1.05±0.01
* 

0.04 0.04 

 
 

Seminal 
vesicles 

C 0.47±0.04 0.10 0.12 

E1 1.55±0.06
* 

0.15 0.12 

E2 1.71±0.09
* 

0.24 0.12 

E3 1.93±0.04
* 

0.10 0.12 

 
 

Prostate  

C 0.54±0.05 0.13 0.14 

E1 3.59±0.09
* 

0.23 0.14 

E2 3.88±0.07
* 

0.18 0.14 

E3 4.14±0.06
* 

0.16 0.14 

 
Bulbo-

urethral gl. 

C 0.56±0.03 0.08 0.09 

E1 3.37±0.05
* 

0.13 0.09 

E2 3.60±0.05
* 

0.14 0.09 

E3 3.87±0.04
* 

0.12 0.09 

                  E/C: * p<0.01 

 
 
The chromium level in bulbo-urethral glands had the same dynamics, 

respectively chromium concentration increased significantly (p<0.01) in E groups 
comparative to C group (E1/C: +501.78%; E2/C: +542.85%; E3/C: 591.07%) and 
was in direct significant (p<0.01) correlation to exposure level (E2/E1: +6.82%; 
E3/E2: +7.50%; E3/E1: +14.83%). 
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Figure 1 Chromium concentration dynamics in genital organs and sexual 

accessory glands after suckling period exposure 
 
Organ hierarchy regarding chromium accumulation in genital organs and 

sexual accessory glands is established on experimental values average: prostate, 
bulbo-urethral glands, seminal vesicles, epididymis and testis. 

 
Fig. 2 Sexual organs hierarchy depending on chromium level  
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In the literature exists few studies regarding chromium accumulation in 
male genital organs (testis and epididymis) and sexual accessory glands (seminal 
vesicle. prostate and bulbo-urethral glands). Muselin (2), Sutherland et al. (5) and 
Zha et al. (7) showed that chromium VI does accumulate in rat testes. The same 
result obtained Sipowicz et al. (3) after chromium III administration in mice. 

Conclusions 

Potassium dichromate (Cr VI) exposure via milk and drinking water (25. 50 
and 75 ppm Cr) during suckling period determined in male pups at sexual maturity: 

 Significant accumulation of chromium in genital organs and sexual 
accessory glands comparative to control group; 

 Increase of chromium level in genital organs (testis. epididymis) and sexual 
accessory glands (seminal vesicles. prostate. bulbo-urethral glands), 
direct, significant, correlated to exposure level; 

 The organ hierarchy based on chromium level was: prostate, bulbo-urethral 
glands, seminal vesicles, epididymis and testis.  
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Summary 
 

The study included 1500 laying hens Shaver 579 separated into three groups with 
500 birds with different additives in food: control group (C) without additives, O1group with 
modified clinoptilolite, O2 group with esterified glucomannan. The experiment lasted 28 
weeks. During the experiment laying hens received food that naturally contained mycotoxins 
in certain concentrations (aflatoxin B1, zearalenone, ochratoxin A). Applied adsorbents 
showed their positive attributes. 

Key words: laying hens, modified clinoptilolite, esterified glucomannan, mycotoxins 

 
Food may be contaminated by a number of substances that can infect 

animals and their products, and it has consequence on people. Cereals are often 
contaminated with fungi before and after harvest or when inadequate storage. It is 
believed that at least 25% of the cereals and other grains are contaminated by 
known mycotoxins (5). Mycotoxins are produced by the fungi, and it is considered 
that this feature show 40% of the existing fungi. The number of yet-known 
mycotoxins varies between 170 and 3000 (10). They are very stable, not 
inactivated by the usual methods of production and processing. Laboratory data 
demonstrate that over 70% of feed samples are contaminated with two or more 
mycotoxins in amounts above maximal tolerable levels (6). 

Appropriate procedures can be applied to prevent such substances from 
entering the body and then in animal food chain. Adsorbents are the substances 
which are not adsorbed from intestines, and they have the ability to physically bind 
some chemical structures decreasing their absorption (9).  

Most studies have used aluminosilicates such as modified clinoptilolite (4; 
12). The feasibility of utilizing organic adsorbents was recently examined. Esterified 
glucomannan, which belongs to this group, (2) is isolated from the inner layer of 
yeast cell wall and which possesses a significant capability for mycotoxin 
adsorption. 

Zeolites are natural hydrated aluminosilicates with unlimited three-
dimensional crystalline structure with large surface and negative 
polarity.Changeable cations are positioned into zeolite canals of clinoptilolite thus 
by ion exchange minerals with new sharacteristics could be produced without 
disturbing original clinoptilolite structure (12).  

Clinoptilolite is a hydrated aluminosilicate of alkaline earth metals.The 
crystal lattice of clinoptilolite offers a large internal sorption surface area (8) The 
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size of its pores allows for selective ion exchange. In animal nutrition, clinoptilolites 
are used mainly to protect animals against mycotoxin intoxications (3) as well as to 
prevent digestive tract diseases, to improve utilization of feed nutrients, and to 
improve hygienic and sanitary conditions in animal housing facilities (7). 

A live yeast, Saccharomyces cerevisiae, initially used as a performance 
promoter in the early 1990s, was found to have beneficial effects on aflatoxicosis 
(11). Esterified glucomannan showed considerably high binding ability (80–97%) 
with aflatoxin (1),and it has been preferred for detoxification of AF in poultry 
animals. The mycotoxin adsorbtion is based on the bipolar electricity existence. 

 
Materials and methods 

 
 The researches have been carried out within the practical, farm conditions 

of the poultry breeding laying hens used to be given the food with naturally existing 
mycotoxins. The aim of the research was to confirm the food contamination level 
within the every day conditions, the impact of the contaminated of the production 
efficiency, medical condition and the beginning of the fertility of egg-laying hens. 
The aim of the research was to confirm whether the applied adsorbents provide the 
protective effect. 

 The research included 1500 Shaver 579 chickens. Basically, all the 
chickens were being given the same type of food: the control group (C) with no 
adsorbents, the O-1 group with 0.2% modified clinoptilolite, the O-2 group with 
0.2% esterified glucomannan. The research included the one-day old chickens up 
to their 28

th
 week.  

 For microbiological analysis of samples using standard procedures 
(Clinical Veterinary Microbiology), and content of mycotoxins was determined by 
thin-layer chromatography (AOAC, 1980). 

 Control measurements were carried out experimental chickens on a 

technical scale with an accuracy of 10
-2

 kg. Based on these results, we estimated 

the average weight and body mass difference of the total increase, while daily gain 
calculated on the basis of individual phases, as well as the experiment. 

 During the entire experiment, the amount of complete diets given to certain 
groups was measured. At the end of each phase of the experiment in whole, based 
on the summation of daily amounts, the consumption of food was determined. 

 The obtained data on consumption and growth was calculated feed 
conversion, especially for each phase, as well as for the entire essay. 

 
Results and discussions 

 
The content of mycotoxins in the used mixtures was determined by thin-layer 

chromatography (Table 1). 
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Table 1 
The content of mycotoxins in complete mixtures mg/kg 

  mixtures 

Mycotoxin 
0-4 week 

4-10 
week 

11-16 
week 

17-18 
week 

Aflatoxin B1 0.01 - - 0.01 

Zearalenone 3.25 1.57 2.51 5.21 

Ochratoxin A 0.25 0.15 0.20 0.16 

 
Body weight of the control group of chickens in breeding ranged below the 

anticipated technological norms for this strain. Compared to the control group, 
there is a slightly higher body mass poultry experimental groups, a numerical 
differences are more or less pronounced (Table 2). Statistical analysis indicated 
that the established numerical differences were not significant (p> 0.05). 

 
Table 2 

Body-weight (g) 

week 
technological 

norms 

g r o u p  

C O-1 O-2 

0 34 34.8 35.0 34.9 

1 65 56.0 56.0 56.8 

2 120 87.5 93.0 92.0 

5 380-400 287.8 271.0 283.1 

7 560-600 505.0 484.0 484.0 

8 650-690 575.6 603.2 584.0 

9 740-780 689.2 675.6 626.4 

11 920-960 936.8 928.8 928.8 

12 1010-1050 1023.6 987.6 976.4 

14 1190-1240 1112.4 1075.2 1068.0 

15 1280-1340 1171.6 1124.8 1106.0 

16 1370-1430 1260.0 1266.0 1216.0 

17 1460-1520 1341.6 1315.2 1308.0 

18 1550 1417.20 1418.4 1444.8 

 
Cumulative growth achieved numerically (Table 3) from which can be 

observed that the chickens daily gain control group during the experiment was 
below the anticipated technological norms. During the period of education, the 
experimental group achieved a slightly better gain, which is the aggregate of the 
whole ordeal, resulting in higher total gain in comparison to the control group, but 
the differences were not significant (p>0.05). 
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Table 3 
Cumulative growth of chickens (g) 

week 
technological 

norms 

g r o u p  

C O-1 O-2 

1 31.0 21.2 21.0 21.9 

2 86.0 52.7 58.0 57.1 

5 356.0 253.0 236.0 248.2 

7 546.0 470.2 449.0 449.1 

8 636.0 540.8 568.2 549.1 

9 726,0 654.4 640.6 591.5 

11 906.0 902.0 893.8 893.9 

12 996.0 988.8 952.6 941.5 

14 1181.0 1077.6 1040.2 1033.1 

15 1276.0 1136.8 1089.8 1071.1 

16 1361.0 1225.2 1231.0 1181.1 

17 1456.0 1306.8 1280.2 1273.1 

18 1516.0 1382.4 1383.4 1409.9 

 
Cumulative feed intake (Table 4) from which it can be seen that, given the 

limited diet was the same for all groups. The same table shows the cumulative feed 
consumption during the experiment and the data shows that the poultry feed 
conversion control group significantly weaker compared to the technological norms. 
Also, there is a slight positive effect of different treatments, and use of 
biotechnological additives, feed conversion, but weaker compared to the 
technological norms. 

Table 4  
Cumulative consumption [g] and the conversion of food [kg] 

week 

technological norms g r o u p  

food 
consumption 

conversion C O-1 O-2 

1 77 2.48 3.63 3.67 3.52 

2 196 2.28 3.72 3.38 3.43 

5 875 2.46 3.46 3.71 3.53 

7 1519 2.78 3.23 3.38 3.38 

8 1883 2.96 3.48 3.31 3.43 

9 2275 3.13 3.48 3.55 3.85 

11 3150 3.48 3.49 3.52 3.52 

12 3633 3.65 3.67 3.81 3.86 

14 4662 3.95 4.33 4.48 4.51 

15 5208 4.08 4.58 4.78 4.86 

16 5775 4.24 4.71 4.69 4.89 

17 6363 4.37 4.87 4.97 5.00 

18 6993 4.61 5.06 5.05 4.96 
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The initial service period of carrying eggs (Table 5) from which can be 
observed that the C group of hens grew slightly more slowly than the technological 
norms, that is 2-3 weeks late. Also, there is a slight positive effect of different 
treatments, and use of biotechnological additives, but the capacity is weaker 
compared to the technological norms, and the differences between the 
experimental groups were relatively small.  

 
Table 5 

 Egg production (%) 

week 
technological 

norms 

g r o u p  

C O-1 O-2 

18 2 1.24 1.82 0.74 

19 5 5.84 7.42 5.95 

20 25 10.43 11.06 9.52 

21 60 13.95 15.83 13.54 

22 85 19.45 21.29 19.94 

23 90 24.77 26.47 26.64 

24 91 35.96 40.76 35.71 

25 92 52.34 58.16 53.13 

26 93 69.03 71.99 71.13 

27 93 88.08 90.06 91.67 

28 93 89.20 91.42 92.15 

 
Conclusions 

 
Based on the results of the trial, the following conclusions can be derived: 
1. The content of mycotoxins in the experiment, is relatively low and within 

the limits of the maximum amount 
2.By applying adsorbents,better production results were accomplished than 

in the control group 
3. There is an evident lower egg production compared to anticipated 

technological norms, but the results obtained are the usual practical conditions for 
keeping and exploitation 

4. Application of adsorbents is a way to ease the selection and / or eliminate 
the harmful effects of mycotoxins, which has its own nutritional, medical and 
economic justification. 
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