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Abstract 
This study was designed to evaluate the toxicity of flunixin meglumine, a nonsteroidal anti-inflammatory drug which might serve as 
an alternate of diclofenac that has been shown to cause toxicity in vultures. Twenty five broiler chickens of five weeks of age were 
randomly divided into five equal groups and treated with flunixin meglumine at the dosage rate of 0, 1.25, 2.5, 5 and 10 mg/kg body 
weight for four consecutive days, intramuscularly. Clinical signs, mortality, gross and microscopic lesions in visceral organs were 
recorded and serum concentrations of uric acid, creatinine, AST, ALT and ALP were measured. The affected birds exhibited the 
signs of toxicity as anorexia, depression, lethargy and coma. Mortality rates in 2.5, 5 and 10 mg/kg groups were 20, 40 and 60%, 
respectively. Gross lesions included visceral gout characterized by multifocal to locally extensive urate precipitates on almost all the 
visceral organs, skeletal muscles and sub cutis. Microscopic lesions showed multifocal urate tophi frequently surrounded by 
inflammatory cells. A strong correlation in the toxicity of the drug and elevation of the serum uric acid and creatinine concentrations 
was observed in the affected birds. We propose that flunixin meglumine causes similar toxicity in birds as diclofenac does.     
Key words:  
Flunixin meglumine, Nonsteroidal anti-inflammatory drugs, Drug toxicity, Visceral gout, Renal damage, Broiler chickens  

 
INTRODUCTION 

Recently a sharp decline in vulture population has 
been observed in Southeast Asia (1, 2, 3). 
International Union of Conservation of Nature 
(IUCN) has estimated that at least three vulture 
species i.e. Gyps bengalensis, Gyps indicusand Gyps 
tenortuirus have become critically endangered (4). 
Many causes for decline in vulture population have 
been postulated including food shortage, habitat 
loss, human persecution, environmental 
contaminants and infectious agent (5). However, 
recent studies found that the residues of diclofenac, a 
non-steroidal anti-inflammatory drug (NSAID) may 
be responsible for the vulture mortalities (6). 
Diclofenac is an antipyretic, analgesic and anti-
inflammatory drug and is commonly used in the 
region to treat sick domestic animals (7). Vultures 
consume diclofenac residues in the meat of dead 
animals treated with this drug shortly before death 
(6, 8, 9). Vultures play a significant role in 
maintaining the ecological balance so their presence 
in the ecosystem seems important. Therefore an 
alternate NSAID is needed to replace diclofenac in 
veterinary medicine which may, at least be equally 
efficacious but safer for the scavenging birds.  
Flunixin meglumine (FM) is another NSAID and is 
being used in veterinary practice around the world. 
Flunixin is used alone or in combination with 
antimicrobial agents to treat a variety of diseases in 
domestic animals like, lameness (10, 11), colic (12), 
endotoxemia (13), mastitis (14), metritis (15) and 
respiratory diseases (16). This suggests that flunixin 
may be a potential alternative of diclofenac for 
treatment of sick domestic animals. 

 
Since it is hard to get vultures for research, in a 
preliminary study, we searched other bird species 
that exhibited diclofenac toxicity similar to that 
observed in vultures. The preliminary study showed 
that, similar to the observations in vultures, broiler 
chickens were also sensitive to diclofenac and 
suffered from toxicity (unpublished data). Moreover, 
other studies have also used chickens as a model to 
study NSAID’s pharmacological and toxicological 
effects (17, 18, 19).  
Therefore, the aim of this study was to evaluate 
whether flunixin can be used in animals as an 
alternative to diclofenac, without serious toxicity in 
vultures.  
 

MATERIALS AND METHODS 
Birds:  
Twenty five, 1-day old broiler chicks were obtained 
from a local hatchery. The chicks were brooded on 
fresh litter. The room temperature was maintained at 
33°C during first week and then reduced by 3° per 
week subsequently till 24°C and that temperature 
was maintained for rest of the period. Birds were 
vaccinated against ND, IBD and IB as per schedule 
and provided with clean water and commercial 
broiler starter ration ad libitum. Light remained on 
for 24 hours a day.  
Drug:  
A 50 mg/ml solution of flunixin meglumine (Loxin, 
Selmore Pharmaceutical, Pakistan) was used. 
Experimental Design:  
The birds were randomly divided into five groups A, 
B, C, D and E containing five birds in each group. 
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present study, earlier studies have shown that an 
increase in blood uric acid might result in acidosis 
that has been attributed to the development of signs 
reported in the present study. In fowl, cattle and 
goat, acidosis has been linked to CNS depression 
(23), weakness, reluctance to suckle, deep 
respiration, coma, recumbency, sudden collapse and 
rapid death (24). We propose that the kidney damage 
observed in the present study and many earlier 
studies (25, 26, 27, 28) may interfere with uric acid 
and bicarbonate excretion, resulting in the 
development of acidosis (20, 29) and ensuing 
toxicity.  
Postmortem examination of the birds that died 
exhibited severe visceral gout with excessive 
deposition of urates was the main postmortem lesion 
observed in the birds exposed to various doses of 
flunixin meglumine. Shultz et al. (8) found complete 
and highly significant association between the 
presence of diclofenac residues and visceral gout in 
dead and dying vultures collected from the wild. The 
findings of present study are in agreement with 
previous studies in which acute visceral gout with 
deposition of uric acid crystals on the surfaces of all 
visceral organs was reported in vultures died due to 
the diclofenac toxicity in Southeast Asia (5, 6, 30, 
31). Renal and visceral gout also seen in Siberian 
cranes treated with flunixin meglumine (32). 
Necrosis of muscle tissue at the injection site was 
observed in this study. Similarly, severe, focally 
extensive pectoral muscle necrosis was reported in 
northern bobwhite quail injected with flunixin 
meglumine at dose rate of 35 mg/kg (33).  
Histopathological examination was conducted on the 
tissue samples of kidney, liver, spleen, heart and 
skeletal muscles from the birds treated with flunixin 
meglumine. Kidneys of the birds that died showed 
renal tubular damage, deposition of urates tophi with 
macrophages and heterophil infiltration, presence of 
amorphous, eosinophilic material in the tubular 
lumen. This indicates the renal tissue damage 
resulted from toxic effects of the drug. These results 
are supported by the earlier studies which indicated 
the renal damage and uric acid crystal deposition in 
the renal tissues collected from the dead or dying 
vultures affected with the residues of diclofenac (6, 
30, 31). Similar findings were reported in 
experimentally treated vultures and chickens with 
diclofenac (6, 9, 19, 21, 34). Flunixin meglumine is 
responsible for developing renal papillary necrosis in 
horse (35). Necrosis of renal tissue was noted in 
dogs receiving flunixin meglumine and 
methoxyflurane (26). Similar observations were also 

reported in quails and budgerigars treated with 
flunixin meglumine (22, 33). 
The lesions similar to those found in kidney tissue 
were also present in liver, heart, spleen and muscle 
samples. These observations are aligned with the 
various studies reported in literature (19, 21, 31, 33). 
The presence of lesions in liver persuaded us to 
study the enzymes that measure liver-function. In 
present study no significant change in ALT, AST 
and ALP activities were observed. These findings 
concur with the observations of Swan et al. (36) who 
also reported no clear pattern of change in ALT 
activity in response to diclofenac treatment in 
vultures. Thus, we propose that, despite microscopic 
damage in liver, liver function may not change in 
response to the flunixin dose used in chickens. 
Contrarily to the present observation, other studies 
have shown a rise in the levels of these enzymes in 
response to NSAID treatment in chickens (21) and 
dogs (26, 27). This could be attributed to the 
differences in the drug, dose of the drug, species and 
experimental design. 
In conclusion, this study demonstrates that flunixin, 
similar to diclofenac, may be toxic to chicken. We 
propose that a rise in the blood uric acid and 
creatinine may be positively correlated with the 
toxicity. A rise in blood uric acid and creatinine in 
broilers treated with diclofenac at the dose rate of 
5mg/kg was reported in earlier study (21). Also the 
flunixin-induced kidney damage may suppress uric 
acid excretion in urine and results in hyperuricaemia 
and ensuing toxicity. The increase in serum 
creatinine may be the result of kidney damage (26, 
27, 28). This hypothesis is supported by earlier 
studies using diclofenac in birds and mammal (6, 9).  
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