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Summary 

 
Bromadiolone is a compound of synthesis used for destruction of mice and rats and 

belongs to the second generation of rodenticide anticoagulants. The intoxication with 
bromadiolone baites is frequently encountered in dogs of commune breed, especially in the 
actual context, when not using these substances is not possible yet. 

Our study included two dogs intoxicated with bromadiolone. They have been 
brought to the clinic, samples have been taken for laboratory analysis, but they died shortly 
after receiving the specific treatment. 

During the necropsy liver, kidney, lungs, esophagus and spleen samples have 
been taken. The samples have been included in histopathological preparations and 
investigated. 

The micro lesions founded were ischemia in the first case and stasis in the second 
case. In both cases we could observe deterioration of vessels endothelium and necrosis in 
different stages. The differences between the two cases were, probably influenced by the 
death of the first subject that occurred more rapidly end by some preexistent diseases. 
 

Important economic losses caused by rodents as well as the risk that they 
represent regarding the transmissibility of some morbid entities makes the 
rodenticides in general and the anticoagulants in particular to be irreplaceable 
[1,7]. Another aspect of these substances is that the intense use led to increasing 
the risk of intoxication for the domestic animals, especially in dogs, because of their 
physiologic particularities. Regarding this species, we could establish, as part of 
some studies on this subject that, 70% of all suspicions of intoxication with 
anticoagulants are being confirmed through laboratory investigations. 

Bromadiolone is a compound of synthesis belonging to the second 
generation, used as rodenticide for mice and rats, both in farms and urban 
environments. The reference materials mention that bromadiolone is absorbed 
from the digestive tract, through intact skin and from respiratory tract, consequently 
blocking the natural mechanism of coagulation and increasing the tendency of 
hemorrhages. The main excretory way is the digestive one and the liver is the 
center of the accumulation. The elimination from the liver is biphasic – the first faze 
is rapid and takes place in 2-8 days and the second one is slower, the theme of 
reducing to one half being appreciatively 170 days [2, 9]. 
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By this paper the authors want to contribute with some histopathologic 
observations made on the organ samples taken from the two dogs intoxicated with 
bromadiolone. We specify that the intoxication can be primarily (trough direct 
consume of bite) or secondarily (by consuming the body of bromadiolone 
intoxicated rodents). 

The reference materials do not mention many micro lesions specific to this 
intoxications, often being focused on macroscopically lesions identified during the 
necropsy [3, 6]. 

In the literature are few data about centrolobular liver necrosis [5, 8] 
peripheral kidney hemorrhages [4], hemorrhages in the kidney glomerulus’s, [1], 
subepicardic haemorrhages [8]. 

The researches made on the two cases had the purpose of observing the 
lesions in the liver, kidneys, lungs, esophagus, spleen, with a view to comparing 
the observed lesions in the two cases, drawing the conclusions and when 
necessary using those data. 

 
Materials and methods 

 
The sampling for the histopathological preparations took place during the 

necropsy at the Department of Anatomical Pathology at the Faculty of Veterinary 
Medicine from Bucharest. The study included two dogs. 

First study was performed on a commune breed female, with 4,5 years of 
age. The dog presented at his arrival at the Clinic of Medical Pathology unspecific 
symptoms: sadness, lack of appetite, anemic mucosa and sero-haemorragical 
drooling from the oral cavity. The second subject was a female of commune breed 
with 4 years of age. The beech presented clinically: decubit, depression, anemic 
mucosa, sero-haemorragical drooling from the oral cavity. Questioning the owners 
of both dogs allowed the anticoagulant rodenticide intoxication diagnosis. The 
owners confirmed that bromadiolone baits had been placed 4-5 days before in the 
living environments of the dogs.  

In both cases death occurred shortly from there arrival at the clinic, after 
beginning the treatment. From the bodies has been taken samples of liver kidney, 
lung, esophagus and spleen. Histopathological preparations were obtained after 
fixation, rinse, embedded in paraffin, dehydration, sectioned for survey. The used 
stain was the Masson method. 

 
Results and discussions 

 
In the first case the liver was ischemic; all the vascular structures were 

affected by the lack of blood. Also, large areas of necrosis were encountered, 
caused by the ischemia, without a preferential disposition in to the liver acini. The 
remaining hepatocyites present oxifile cytoplasm and they are contracted, 
delimiting large vascular spaces. 
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Fig. 1 Liver-ischemic necrosis Fig. 2 Sinusoid capillaries with damaged 
walls 

 
In the arterioles from the connective peripherical kidney tissue 

desquamation of the endothelial cells has been observed, while in capillaries, witch 
are very well differentiated, the endothelial cells are tumefied and with the tendency 
of detachment. In the kidney cortex, most of the convoluted tubules have the 
epithelium damaged (numerous cells have picnotic nucleus); the detachment of the 
epithelium from the basal membranes and vacuolar degeneration was observed. 
Alterative lesions such as kidney epithelium detachment from the basal membrane 
have been found in medulla. 
 

 
 
 
 

  
 
 
 
 
 
 

 Fig. 3 Kidney- peripherical 
haemorrhage 

Fig.4 An arteriole with endothelial  
detaching 
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Fig. 5. Vesiculos nuclei in the lumen of  
glomerular capillaries                                 

Fig. 6. Convoluted tubules with epithelium 
(vacuolar degenerescensis) 

 
In the lungs alveoli inflammatory oedema was the prevailing lesion, small 

areas with haemorrhage and the walls of the capillaries damaged were also found. 
The histopathological exam indicated lack of blood in the lungs or a few red cells in 
the vessels. 
 
 
 
 
 
 
 
 
     Fig. 7 Rinichi - necroză tubular 
te 
 
 
     

Fig. 5. Kidney-acute ischemic tubular 
necrosis          

Fig. 8 Lung – endothelial tumefied and 
descuamated cells 

 
The esophagus had a small haemorrhage in the muscular tissue, without 

loosing the integrity of mucosa epithelium. Deterioration, including necrosis in the 
unstriped muscular tissue from the proximity of the haemorrhage was noticed. 
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Fig. 9  Esophagus-massive 
haemorraghia between mucos 
membrane and striped muscles    

Fig.10 Esophagus- necrosis of the 
unstriped muscles; deterioration of 

glandular epithelium 
 

Also, in this case the spleen red pulp is not morphological evident, 
although, normally, the spleen should have been filed with blood. The lymphoid 
nodules have not been immune stimulated. 

The histopatological exam showed, in the second case hepatic stasis, 
oedema between sinusoid capillaries and hepatociyes, without hepatoyite 
regeneration and fibrosis.  

The kidney presents diffuse interstitial nephritis with. Interstitial stasis is 
placed between the cortex and the medulla. Kidney glomeruli have suffered the 
enlargement of the mesangial space and discreet thickening of the Bowman’s 
capsule. In some tubules, the kidney epithelium had the cytoplasm fine granulated 
and in other tubules the epithelial necrosis was already installed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Fig. 11 Spleen – atrophy and ischemia                

membrane  
Fig. 12 Spleen - empty vessels; 

macrophages with hemosiderin in the 
stroma 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XL, 2007, TIMIŞOARA 
 

 224  

 
 
  

 
 
 
 
 
 
 
 

  Fig. 13 Liver- stasis with hemosiderin        Fig. 14 Liver- preliminary faze of the cellular 
necrosis 

 
 
 
 
 
 
 
 
 
 

 
  Fig. 15.- Kidney- glomeruli and interstitialy 

degeneration of the kidney epithelium                  
Fig. 16 Kidney- interstitial nefritis 

 
 

The lungs presented interstitial areas of pneumonia and stasis. The blood 
vessels (capillaries and arterioles) had the walls easily thickened and disrupted. 

 
 

 
 
 
 
 
 
 
 
 

 
Fig.17. Lung- areas of interstitial pneumonia Fig. 18 Lung- degeneration of the connective 

fibres from the pleura 
 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XL, 2007, TIMIŞOARA 
 

 225 

Esophagus had the mucosa membrane without degeneration, with an area 
of hemorrhage in the esophageal wall, beyond the striated muscles. The 
esophageal glands had a normal aspect and the endothelial cells were swelled. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 19 Esophagus- haemorrhage in the 
esophageal wall                                                                  

Fig.20 Esophagus-haemorrhage in the 
glandular area 

    

The spleen of the second subject had a normal aspect, filled with blood 
and with hemosiderin. In the trabeculas incipient hyalinosis of the muscle fibers 
was noticed. 
 

 
 
 
 
 
 
 
 
 
 
 

Fig. 21. Spleen- incipient hyalinosis of the 
muscle fibres surrounding the germinative 

center                                       

Fig.22 Spleen- vessels with blood and 
leucocitosis  

 
Conclusions 

 
1. The liver presented in the first case, a large area of ischemic necrosis, 

without a predilection in the disposition into hepatic acini. In the second case the 
lesions were: cell cariolisis preliminary to the necrosis, without fibrosis. 

2. The kidney in the first case, presented desquamation and tumefaction of 
the endothelial cells from arterioles and capillaries. In the lumen of the glomerulary 
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capillaries have been noticed vesiculosis nuclei, probably with the origin in the 
detached endothelial cells. The convoluted tubules had the epithelium highly 
affected. The damage of the basal membrane was less evident in the medulla. On 
the second subject has been observed interstitial nephritis in the cortex and 
medulla, with the predominance into the cortex. The cells of the kidney epithelium 
from some tubules had the cytoplasm fine granulated, different from tubules that 
have already presented the necrosis of the epithelium. 

3. The lungs of the first subject were affected by catarrhal 
bronchopneumonia, the walls being interrupted. The second case presented an 
interstitial pneumonia. The capillaries and the arterioles had the walls thickened 
and damaged. 

4. In the first case the esophagus presented haemorrhage, in tunica 
muscularis and necrosis of mucous glands from lamina propria mucosae. In the 
second case, lamina epitelialis mucosae were not damaged and the hemorrhage 
from the esophagus wall crossed over the muscularis tunica. 

5. The spleen was atrophic and ischemic in the first case and with normal 
aspect in the second subject. 

6. In both cases it could be observed the deterioration of the vascular 
endothelium. In the second case the lesions were in an incipient stage. The 
necrosis was observed in both cases, but in a less advanced stage in the second 
case. 

7. The differences between the two cases are influenced by the more 
rapidly death of the second subject. 

8. The lesions are based on the effects of the etiological agent and on the 
preexistent diseases. 
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