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Domestic birds are frequently affected by internal (Capillaria spp., Ascardia spp, Heterakis gallinarum, Syngamus trachea) and external parasites (Dermanyssus 
gallinae, scabies mites -Cnemidocoptes mutans-, fleas -Ceratophyllus gallinae- and some ticks -Argas persicus1,2,3.  

Currently, formulations based on ivermectin (IVM) for the treatment of parasitic infections of birds are available in the market, but still there are no studies on the profile of 

tissue depletion of these molecules in chickens destined to human consumption. 

 Ivermectin (IVM) is an endectocide of wide spectrum, widely used for treatment and prevention of internal and external parasites in food-producing animals. 

 It has been demonstrated IVM efficacy in the treatment of Ascardia spp. and Capillaria spp. in pigeons4. It is a very lipophilic molecule, so its residues remain for long 

periods in the treated animal tissues, especially those with a high fat content. 

Residue studies are of fundamental importance in public health. Consumer safety is based on a series of measures including maximum residue limits (MRLs) and 

acceptable daily intakes as the most important. There are no established MRLs for edible tissues of chicken, but the European Union set the MRLs in edible tissues of 

food-producing mammals as follows: 100 ng/g in liver and fat, and 30 ng/g in kidney. Extrapolation of MRLs to the relevant minor species has been considered.  

The aim of this study was to determine restriction periods for broiler chickens fed with balanced feed mixed with premix containing IVM for 21 days, in order to establish 

acceptable residual levels for human consumption according to the European Union regulations. 

�9 This method performed accurately and reproducibly over a range of 0.5 - 30 ng/g for IVM. The linearity was between r= 0.9913 to 0.9975 values in all tissues 

assayed. The chromatographic analysis time was short and IVM was presented in 2 min as a sharp and symmetrical peak with no interfering peaks (Figure 1). 

�9 The percentage of recovery (accuracy) was 87.45%, 81.27%, 85.15% y 83.68% in liver, kidney, muscle and fat respectively with a CV of 3.00, 1.87, 0.64 y 2.29% 

respectively. The LOD was established in 0.65, 0.84, 1.0 and 0.60 ng/g for skin + fat, liver, kidney and muscle sample respectively. The LOQ was 1 ng/g for 

muscle, liver and skin + fat, and 2 ng /g for kidney.  

�9 The validated analytical methodology showed satisfactory results of sensitivity, precision and accuracy that allow its use for the detection and quantification of 

tissue residues of IVM in chickens (Table 1). 

�9 In Figure 2 the mean tissue concentrations of IVM in muscle, kidney, liver and skin + fat at different days after the end of treatment are presented. The residue 

levels were low, with the highest concentration measured between the first and second day post-treatment in all tissues. The tissue with the highest 

concentration was liver, followed by skin + fat, kidney, and muscle. The higher concentrations were found in liver tissue (Figure 2), which is logical since IVM is a 

molecule that undergoes extensive hepatic metabolism, mainly by hydroxylation processes. 

�9 The optimal withdrawal times for edible tissues were 12 days for liver, 8 days for skin / fat and 10 days for kidney.  

Fig. 1: HPLC Chromatograms of IVM 

standard solution and liver spiked with 20 

ng/g of IVM  

Table 1. Ivermectin recovery from tissue samples fortified with 20 ng of IVM 

�9 The available information reporting tissue residue profiles after IVM treatment is scarce in poultry compared to other species.  

�9 Macrolide endectocides, as ivermectin, are lipophilic compounds, so high concentrations will be found in edible tissues, particularly in those with a high fat 

content.  

�9 Our results do not match with Miller5, who administrated IVM to chickens with a diet of 2 µg/g of food for 5 weeks and found no residues of IVM in their livers, 

so this author did not established any withdrawal period. The study performed by Miller5 was mainly about IVM efficacy against Alphitobius diaperinus, not 

about tissue profile depletion of IVM, where the experimental animals were sacrificed at the end of the treatment (5 weeks), therefore determining only at this 

sampling time IVM residual levels in liver.  

�9 According to the European Agency regulations, chickens fed for 21 days with this type of supplement containing ivermectin (5 mg/kg) would be suitable for 

human consumption at 12 days post-treatment, ie at 33 days of life in this case. Considering that broiler chickens 45-54 days old are destined for the market, it 

can be stated that with the dosage scheme proposed in our study, the chickens would be suitable for human consumption.  

�9 These results would suggest that the IVM withdrawal period of growing chickens should be shorter than that of mammals, but pharmacokinetic studies need to 

be performed to test this hypothesis. 
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C18 column  (Kinetex 2.6 µm, 4.6 mm x 100 mm; 

Phenomenex, Torrance,CA, USA) was eluted with 

a mixture of acetic acid 2%, methanol, acetonitrile 

(4:32:64) at a flow rate of 1.5 mL/min 

FluoroMonitor detector (excitation 278 nm  and  

emission 446 nm) 
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20 18.25 91.25 -8.75 16.85 84.25 -15.75 17.15 85.75 -14.25 16.85 84.25 -15.75 

20 17.65 88.25 -11.75 16.24 81.2 -18.8 16.86 84.3 -15.7 16.32 81.6 -18.4 

20 16.85 84.25 -15.75 16.09 80.45 -19.55 16.98 84.9 -15.1 17.01 85.05 -14.95 

20 17.86 89.3 -10.7 16.21 81.05 -18.95 17.12 85.6 -14.4 16.25 81.25 -18.75 

20 17.24 86.2 -13.8 16 80 -20 17.09 85.45 -14.55 16.77 83.85 -16.15 

20 17.09 85.45 -14.55 16.13 80.65 -19.35 16.98 84.9 -15.1 17.22 86.1 -13.9 

Mean 17.49 87.45 -12.55 16.25 81.27 -18.73 17.03 85.15 -14.85 16.74 83.68 -16.32 

SD 0.52 2.62 2.62 0.30 1.52 1.52 0.11 0.55 0.55 0.38 1.91 1.91 

CV 3.00 3.00 -20.87 1.87 1.87 -8.13 0.64 0.64 -3.69 2.29 2.29 -11.73 

Figure 2.  Mean tissue concentrations of  IVM in chickens after oral 
administration of IVM during 21 days with the food  (WT) 
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