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Abstract: Bromadiolone, a second generation anticoagulant rodenticide was tested on Mus musculus to evaluate its effects on 
blood, liver and kidney at varied time intervals of 6, 12, 24 and 48 hrs. Groups of six animals each were selected for experiment. 
Animals were administered with bromadiolone in the form of bait at 6, 12, 24 and 48 hrs time intervals. Control animals were 
maintained for each time interval. After each time interval the experiment and the control animals were sacrificed and the effect of 
bromadiolone on blood, liver and kidney were studied. 
 

Key words : Mus musculus, Bromadiolone, Rodenticide. 
 

 

Introduction 
 

The only practical and feasible method to bring down 
rodent population effectively over a large area is by the use of 
rodenticides. The uses of rodenticides have produced desirable 
effect in controlling rodents, but are quite toxic and contaminate 
the environment. Rodenticides are broadly classified as first 
generation and second generation rodenticides. The first 
generation rodenticides include quick acting acute poisons such 
as zinc phosphate and barium carbonate. Second generation 
rodenticides include slow acting multiple doses poisons such as 
rodafarin and rotafin anticoagulants. 
 

Bromadiolone is second generation anticoagulant 
rodenticide. Efficiency of single dose treatment of bromadiolone 
against Indian rodents was studied. The studies showed 100% 
mortality in single dose of bromadiolone. The effect of 
bromadiolone on haematology and histology has not been 
studied. In this current study analysis of bromadiolone on 
rodents is studied considering that this chemical would probably 
enter the food chain. Also considering, this would ultimately 
effect the physiological mechanism in higher vertebrates. 

 

The present study was carried out with the following 
objectives. Firstly, to evaluate the acute toxic effect of 
bromadiolone at different concentration. Secondly, to evaluate 
pathological effects at varied time intervals viz., 6, 12, 24 and 48 
hrs. Finally, to find the changes that occurs in haematology, 
kidney and liver tissues. The test species selected for the above 
experiment is Mus musculus. The reason for selection is that, 
they possess many biochemical and physiological similarities 
with those of human beings. 

 

Materials and Methods 
 

Wild type house mice Mus musculus, commonly 
available in the premises of Guindy, Chennai, Tamilnadu were 
procured from local animal supplier. The mice were screened for 
signs of diseases; physical damage etc. Only healthy animals 
were taken for the study. Male and female mice weighing 15 
gram were separated and used for the study. 

 Animals were housed in wooden shoebox type cages, 
with one animal per cage. Food was provided in the form of 
pellet, supplied by Amruth feeds. Ordinary tap water treated in 
aquaguard water purifier was provided in bottle attached with 
sipper. Food and water was provided ad libitum. The animals 
were acclimatized for a week before start of the experiment. 
 

The test substance bromadiolone is a second-
generation anticoagulant and is commercially available under the 
trade name “Moosh Moosh”. Its chemical formula is C30 H23 BrO4, 
it is a greenish blue waxy cake. Bromadiolone wax cake is 
directly palatable to the test animal. 
 

Acute toxicity study: Since 100% survivals of experimental 
animals were essential for the study, an acute toxicity study was 
conducted before the start of the experiment. The acute toxicity 
study was carried out by “no choice test method” to determine 
their level of tolerance (Mathur and Prakash, 1984). 
 

The toxic impact of bromadiolone and the percentage 
of mortality were carried out on six animals. Animals after 
acclimatization were exposed to bromadiolone, until all the 
animals were killed by the action of the rodenticide bromadiolone 
(Table 1). The acute toxicity test proved that Mus musculus could 
survive for 48 hrs after consuming bromadiolone. 

 

Oral toxicity study: Further, new batches of animals were 
selected. The animals were divided into 5 groups of 6 animals 
each. Group 1 served as control. The animals were orally dosed 
with bromadiolone for a period of 6 hrs for G2, 12 hrs for G3, 24 
hrs for G4 and 48 hrs for G5. After the specific period of time 
interval, each group was sacrificed. The animals were 
euthanised under ether anesthesia; blood was collected in sterile 
heparinized vials by orbital sinus puncture. The animals were 
subjected to necropsy; liver and kidneys were collected. The 
weight of liver and kidneys were recorded from all the animals 
and the tissues were fixed in 10% Buffer neutral formalin for 48 
hrs. The blood samples collected were subjected to 
haematological analysis for haemoglobin, RBC, WBC, DLC, and 
Platelet count. The tissues collected were subjected to 
histopathological examination. 
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Results and Discussion 
 

The acute toxic impact of the anticoagulant 
rodenticide Bromadiolone was obtained from the percentage 
mortality of the test animals indicated 100% survival upto 48 
hrs. It showed 66% survival upto 72 hrs. 50% survival upto 96 
hrs, 33% survival upto 120 hrs and none survived at 144 hrs. 
Since 100% survival of the animal was required for oral toxicity 
study, it was limited to 48 hrs. The behavioral changes were 

also recorded. The animals exhibited marked changes such as 
lethargic and blood stain in excreta when compared with that of 
control. 
 

Based on the results of acute toxicity study the time 
intervals for oral toxicity study were fixed as 6, 12, 24 and 48 
hrs. At the end of each time interval the animals were subjected 
to necropsy, blood collection and tissue collection. The average 
consumption  of bromadiolone  was  calculated for each animal. 

 
Table – 1: Acute toxicity test of bromadiolone on Mus musculus. 
 

Hours of 
exposure 

Consumption 
of bait g 

Average dose 
ingested mg/kg 

Total no of 
animals 

Alive Dead 

6 0.80 2.69 6 6 – 
12 1.60 5.38 6 6 – 
24 3.63 12.09 6 6 – 
48 3.75 12.49 6 6 – 
72 4.00 13.33 6 4 2 
96 4.16 13.86 4 3 1 
120 4.18 13.93 3 2 1 
144 4.22 14.06 2 - 2 

 
Table – 2: Consolidate table showing average poison consumed and average weight of liver and kidney in Mus musculus after 

exposure to bromadiolone. 
 

Parameters Average poison 
consumed  (mg/kg) 

Weight of kidney 
(mg) 

Weight of liver 
(mg) 

Control - 100±0.5 533.66±24.67 
06 hrs 2.693 106.83±1.36 553.83±2.2 
12 hrs 5.388 115.66±1.59 568.83±3.15 
24 hrs 12.098 125.33±3.70 575.00±1.00 
48 hrs 12.526 133.66±5.72 578.00±2.5 
 

All values are expressed in mean ±SD values for six animals. 

 
Table – 3: Consolidated table showing average Hb% RBC, WBC & platelets count in Mus musculus after exposure to bromadiolone. 
 

Parameters APC* Hb% RBC WBC Platelets 
  mg/kg  million mm3 thousand mm3 

Control — 84.58±0.40 4.26±0.17 6766±0.22 3.15±0.22 
06 hrs 2.693 68.5±0.20 3.3±0.15 6808±0.16 2.90±0.09 
12 hrs 5.388 74.25±1.04 3.42±0.12 7166±0.12 2.31±0.10 
24 hrs 12.098 70.33±0.52 4.12±0.08 9583±0.20 2.21±0.10 
48 hrs 12.526 77.5±0.51 4.20±0.11 8633±0.15 2.18±0.11 
* Average Poison Consumed. All values are expressed in mean ±SD values for six animals. 

 
Table – 4: Consolidated table showing average Differential Leucocyte Count in percentage of Mus musculus after exposure to 

bromadiolone. 
 

Parameters Lymphocyte Neutrophils Monocyte Eosinophil Basophils 

Control 60.31±0.90 33.58±0.50 2.55±0.10 3.06±0.26 0.48±0.07 
06 hrs 65.00±0.81 31.0±0.81 1.4±0.17 1.90±0.07 0.63±0.04 
12 hrs 71.58±0.92 24.50±0.50 1.75±0.22 1.96±0.26 0.25±0.05 
24 hrs 63.95±0.30 30.08±0.28 2.68±0.43 2.95±0.07 0.46±0.10 
48 hrs 63.83±0.70 30.60±0.28 2.08±0.14 2.90±0.20 0.50±0.20 
All values are expressed in mean ±SD values for six animals. 
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 Fig. 1: Normal kidney. 
 

 
 

Fig. 3: Kidney after 12 hours showing accumulation of toxic 
debris. 

 

A consolidated average poison consumption and 
average weights of kidney and liver of Mus musculus after the 
exposure to bromadiolone were taken for control, 6, 12, 24 and 
48 hrs is shown in (Table 2). The effect of bromadiolone on the 
blood of Mus musculus is given in (Table 3).  
 

Mus musculus are capable of withstanding the 
anticoagulant rodenticide bromadiolone for 48 hrs after 
ingestion. At 48 hrs-dosing period the animals showed lethargic 
and blood stain in faeces. As the dosing period increased the 
death occurred and continued upto 144 hrs. None of the animals 
could survive after 144 hrs. Similar result was observed by 
(Scurgic and Cooke, 1979) in Rana temporaria. Lack of motility 
was observed by (Jwarez et al., 1984) while they exposed the 
larvae of Bufa averarum to organochlorine insecticides. 

 

In the oral toxicity study, at 6 hrs there was an 
increase in kidney and liver weight. This was statistically 
significant in kidney alone. Whereas incase of 12, 24 and 48 
hrs,  the  weights  were  statistically analysed and both the liver  

 
 

Fig. 2: Kidney after 6 hours showing increased concentration of 
toxic debris. 

 

 
 

Fig. 4: Kidney after 24 hours showing necrosis, degeneration 
and accumulation of toxic debris. 

 

and the kidney weights were found to be significant. Gross 
observation showed enlargement of liver and kidney size and 
also appeared pale in color. The enlargement might be due to 
the rodenticide chemical poisoning. This was also reported by 
(Willam, 1961), according to him swelling is the commonest and 
caused by bacterial toxin or chemical poison. 
 

In the histology of treated animals, kidney exhibited 
necrosis, degeneration and accumulation of toxic metabolic 
debris in the renal glomerular and tubular cortex region (Fig. 2 to 
4). In Mus musculus after 40-48 hrs exposure to anticoagulant 
rodenticide bromadiolone, showed the presence of blood in the 
urine, this may be due to necrosis and degeneration of renal 
cortex as seen in the histological preparations. Wolf and Carlton 
(1989) also reported in Swiss albino mouse, occurrence of acute 
cortical tubular necrosis due to the administration of 2 
Bromoethylamine hydrobromide. Buckley (1989) reported 
degeneration  of  distal  tubules, necrosis and tubular dilatation in  
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Fig. 5: Kidney after 48 hours showing enlargement of cortex, 
necrosis and degeneration. 

 

 
 

Fig. 6: Normal Liver. 
 

 
 

Fig. 7: Liver after 6 hours showing necrosis and accumulation 
of toxic debris. 

 
 

Fig. 8: Liver after 12 hours showing feathery degeneration. 
 

 
 

Fig. 9: Liver after 24 hours showing enlarged human, necrosis 
and accumulation of toxic debris 

 

 
 

Fig. 10: Liver after 48 hours showing heavy damage to 
hepatocytes 
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mice when treated with inaphlhol. This renal necrosis could be 
the influence of anticoagulant rodenticide bromadiolone, which 
appeared in all animals where the blood was also seen in the 
feaces of 48 hrs of dosed animals. This is evident that the 
sevearity of bromadiolone on kidney degeneration increased 
with respect to time and dose (Fig. 2 to 4). 
 

In liver sections, there was a clear multifocal 
cytoplasmic vacuolations, necrosis and accumulation of toxic 
debris (Fig. 8 and 9). This pathological condition progressively 
increased from 6, 12, 24 and 48 hrs. This was in conformity with 
the toxicity studies of C.I. pigment red, conducted at National 
institute of Environmental health sciences, Birmingham, USA on 
the liver, kidney, and spleen which were the target tissues in 
mice, showed haematopoitic cell proliferation in both liver and 
spleen (EPA, 1976). It was also positive to iron pigments in the 
spleen. 
 

Apart from resulting renal and hepatic necrosis, the 
haematological results showed a marked reduction in Hb, RBC, 
WBC and platelet count in the treated animals. Whereas the 
WBC count of the treated animal remained high throughout the 
experimental period accounting to the act of defence 
mechanism in the body (Table 3). (Kohtrula et al., 1989) 
reported an increase in WBC when female mice were treated 
with nivalenol. In Rattus rattus when dosed with rocumin 57 
showed reduction in Hb, RBC, and prolongation of the bleeding 
time, i.e, there was an increase in clotting time. There was an 
increase in leukocyte count and decrease in platelets, which 
was reported by (Helal et al., 1974), similar results were 
obtained in the present study. 
 

The anticoagulant rodenticide bromadiolone sharply 
reduced the blood platelets count and also resulted in 
degeneration of liver and kidney. From the above experiment it 
can be clearly shown that the chemical poison present in 
bromadiolone decreased the excretory capacity of kidney and 
liver. Prothrombin is a protein, exclusively synthesized by the 
liver. In case of disease or damage to liver the prothrombin 
clotting time increases. The main component of bromadiolone is 
dicumarol. Dicumarol structurally resembles vitamin K. It acts as 
competitive inhibitor of vitamin K and decreases the synthesis of 
prothrombin in the liver. The liver plays a major role in nutrition 
and maintenance of the body. The main function of the liver is 
the production of bile, maintenance of the blood sugar level, 
regulation of fat metabolism, detoxification, formation of plasma 
protein and blood coagulants. Necrosis of the liver reduces the 
efficiency of the liver. Drugs or poisons may cause necrosis. 
This effect is seen both on the quantity of the dose and the 
length of the time that the poison acts. Large doses of poison 
results in massive necrosis and may be followed by cirrhosis. 
Thus dicumarol component of anticoagulant rodenticide may 
have caused internal bleeding. 
 

The most important function of the kidney is to 
maintain a normal physiological condition of the body. The 
selective adsorption by tubules of the kidneys is essential for 
performing this function. Toxic tubular necrosis (Fig. 4 and 5) is 
mainly caused by exogenous poisons, which interferes with this 

function. Ingestion of such chemical substance would result in 
electrolyte imbalance is constantly associated with acute tubular 
degeneration (Fig. 4 and 5) which may finally lead to renal failure 
resulting in the death (Willam, 1961). The chemical poison 
present in bromadiolone decreases the excretory capacity of the 
kidney, by causing damage to kidney. As the ultimate result the 
treated animals are bleeding to death. This is a clear evidence of 
blood found in excrete of animals. 
 

The only source of fibrinogen is the liver, more over the 
absorption of vitamin K from the intestine is dependent on the 
presence of bile salts. For the clotting of blood vitamin K is 
essential factor. If the vitamin K epoxide cycle is blocked normal 
clotting of blood at site of haemorrhage is prevented, blood is 
constantly lost and blood pressure falls eventually leading to 
death (Willam, 1961). 
 

In case of homeothermic vertebrates, the chemical 
poisons reduce the haemoglobin percentage, whereas the 
haematological data of the poikilothermic vertebrates such as 
fish and frog show the tendency for haemoglobin concentration 
to be higher when they are exposed to lindane, an 
organochlorine pesticide. Blood plays a decisive role in the 
regulation of life process (Hartwing et al., 1981). An organism 
must be able to keep its blood composition relatively constant 
under normal conditions. It must also have the ability to change it 
under extreme conditions of stress, otherwise its survival will be 
in questions. In the present study, tendency to restore to normal 
condition is noted in haemoglobin percentage and the RBC count 
of the treated animals. 
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