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ABSTRACT 
 
An investigation was performed to compare the efficacy of some insecticide drugs for control of 
mallophagosis in chickens. In this trial, 24 chickens at the age of 4 months were used that were 
experimentally infected with chewing lice from the following species: Menopon gallinae; 
Eomenacanthus stramineus; Menacanthus cornutus (Amblycera) and Goniocotes gallinae 
(Ischnocera), randomly allotted to three experimental and one control groups. The birds from 
experimental groups were treated with one of the following insecticide preparations: 0.1 % solution 
of Ectomin™100 EC, Ciba-Geigy (100 g/l cypermethrin); Tapilan™ B, Dorvet Ltd. (2 % 
permethrin) and Bolfo™ Puder, Bayer Health Care (1 % propoxur). The intensity of infection was 
determined at post treatment hours 2, 4 and 6, on the day that followed the treatment and 
subsequently once weekly for one month after the antiparasitic treatment of experimental groups. 
As early as the 6th post treatment hour, the lice infection was eliminated in all treated groups and 
this result was retained until the end of the experiment. The results showed that the single treatment 
at proper doses with the preparations containing the insecticide substances cypermethrin, 
permethrin and propoxur, removed completely the infection with chewing lice in chickens. 
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INTRODUCTION 
 
 Mallophagoses are ectoparasitic entomoses 
on birds and mammals, whose agents belong 
to the Mallophaga paraphyletic entomological 
group. They are systematized in the suborders 
Amblycera and Ischnocera of the Phthiraptera 
order (1). They are popular as biting lice (2, 3) 
or chewing lice (4). Apart with feathers, hair 
and epidermal cells, some species from the 
Amblycera suborder also feed on blood (5, 6). 
Being haematophages, they participate 
directly in the transmission of some microbial 
pathogens (7, 8). It was also established that 
Mallophaga interfere with thermoregulation 
(9), sensibilize and intoxicate the organism of 
their hosts (10). The cited data determine the 
pathogenicity of biting lice as very variable 
and this entails a reconsideration of the 
importance of the problems with regard to the 
detrimental impact of these ectoparasites and 
the control of entomoses caused by them.     
Until now, in Bulgaria as well as at a global 
scale, the data about the therapy of 
mallophagosis in chickens are very scarce.  

In the past, a common approach for treatment 
was the bathing or immersing the birds in 
insecticide solutions or suspensions (11). It is 
used now as well (12), but is more often 
replaced by spraying (13, 14). Some attempts 
for parenteral control of avian mallophagosis 
are reported too (15). 
The few studies in this field, the importance 
of poultry industry for the national economy 
and the existing deficiency of insecticides 
intended for use in bird at our pharmaceutical 
market motivated our interest to perform 
investigations on that subject.  
The present study aimed to test the efficacy of 
the following insecticide preparations: 0.1 % 
solution of Ectomin™100 EC, Ciba-Geigy 
(100 g/l cypermethrin); Tapilan™ B, Dorvet 
Ltd. (2 % permethrin) and Bolfo™ Puder, 
Bayer Health Care (1 % propoxur). 
 
МАТЕRIALS AND METHODS 
 
For experimental infection, 24 Anak chickens 
at the age of 4 months were used. After 
clinical, laboratory and parasitological 
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examinations, a classical artificial invasion 
was performed with 100 viable insects – 25 of 
each of  the following species:  Menopon 
gallinae; Eomenacanthus stramineus; 
Menacanthus cornutus (Amblycera) and 
Goniocotes gallinae (Ischnocera). The 
infection material was obtained form donor 
chickens that were placed in individual 
polyethylene bags together with a cotton swab 
soaked in diethyl ether, for 7 minutes, the 
head remaining outside. Afterwards, the bird 
was removed from the bag and its feathers 
were vigorously ruffled over a sheet of white 
smooth paper. After regaining their normal 
motility, the insects were counted and placed 
in individual Petri dishes and from there, were 
spread on the feathers of birds. Wing marks 
(Hauptner Ltd., Germany) were used for 
identification of chickens. 
Immediately after the infection, the chickens 
were randomly divided into 4 groups with 6 
chickens in each: 3 experimental and 1 
control, and were placed in separate premises 
without contact among groups. 
By the 60th day after the infection, the 
intensity of infection was determined in all 
four groups and then the birds from the three 
experimental groups were treated as followed: 
Experimental group № 1 (Cy) – by 

immersing of the entire body and the head in 
0.1 % solution of Ectomin™100 EC, Ciba-
Geigy (100 g/l cypermethrin); 
Experimental group № 2 (Pe) – by powder 
dusting of the feathers with Tapilan™ B 
powder, Dorvet Ltd. (2 % permethrin); 
Experimental group № 3 (Pr) – by powder 
dusting with Bolfo™ Puder, Bayer Health 
Care (1 % propoxur). 
Control group (Co) – infected and untreated. 
The invasion and its intensity were detected 
(16) on post treatment hours 2, 4 and 6 (only 
in experimental birds), on the following day 
and once weekly for one month after the 
treatment (in all birds). 
The statistical analysis of data was performed 
by the Student’s t-test at a confidence level of 
0.95.  
 
RESULTS 
 
The results from the comparative 
investigation on the therapeutic effect of 
tested ectoparasitic substances in 24 chickens 
with experimental mixed Mallophaga 
infection, are presented in Table1. 
 

 
Table 1: Dynamics of the intensity of an experimental mixed infection with biting lice according to 
Harshbargar & Rafensperger (1961) in control −untreated chickens (Co) and in chickens treated 
with cypermethrin (Cy); permethrin (Pe) or propoxur (Pr) 
 

Intensity of infection, mean ± SEM Time prior to or  

after treatment Cy (n=6) Pe (n=6)  Pr (n=6)  Co (n=6) 

 Prior to treatment 36.8 ± 8.3 35 ± 6.8 29.4 ± 6.7 31.5 ± 7.7 

2 hours  6.6 ± 1.7** 9.6 ± 2.2** 7.4 ± 1.7** 31.5 ± 7.7 

4 hours 1.4 ± 0.7*** 1.6 ± 0.2*** 1.4 ± 0.2*** 31.5 ± 7.7 

6 hours  - - - 31.5 ± 7.7 

24 hours  - - - 30.9 ± 8.3 

7 days - - - 42.6 ± 7.9 

14 days - - - 44.7 ± 7.8 

21 days - - - 51.1 ± 8.3 

Po
st

 tr
ea

tm
en

t 

30 days - - - 55.4 ± 8.3 

* - p < 0.05; ** - p < 0.01; *** - p < 0.001 

 
 
The figures showed that in all experimental 
groups, the intensity of infection decreased 

sharply as early as the 2nd post treatment hour 
at a high level of statistically significance (p 
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< 0.01). By the 4th hour, only single insects 
remained viable in all treated groups (p < 
0.001), and their motility was strongly 
reduced. By the 6th hour, all chewing lice 
were dead. Infection has not been detected 
until the post treatment day 30. In all control 
 chickens, the infection persisted with slightly 

increased intensity by the end of the  
experiment that was anticipated provided the 
continuous reproduction of insects. 
Figure 1 depicts graphically the dynamics of 
the efficacy of tested ectoparasiticide 
formulations in all three groups of treated 
chickens. 
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Figure 1. Dynamics of the efficacy of cypermethrin; permethrin and propoxur, 2; 4; 6 and 24 
hours after treatment of chickens with experimental mixed biting lice infection. 
 
By the 2nd hour after treatment, the efficacy 
ranged between 72.6 % and 82.1 %. The two 
powders − Tapilan™ B (2 % permethrin) and 
Bolfo™ (1 % propoxur), showed a slightly 
lower efficacy compared to the used 
concentration of the third preparation: 0.1 % 
solution of Ectomin™100 EC (100 g/l 
cypermethrin). By the 4th hour, the efficacy 
percentage was almost equal: 95.2 % for 
Bolfo™ and 96.2 % for 0.1 % Ectomin™100 
EC. It has to be emphasized that both powder 
preparations increased their effectiveness. On 
post treatment hours 6 and 24, all 
preparations were 100 % effective against 
biting lice in chickens. 
Following the treatment as well as during the 
30-day period after the application of 
insecticide preparations, there were neither 
signs of intoxication nor alterations in the 
general condition and the appetite of treated 
chickens. 
 
DISCUSSION 
 
The results from the present experiment 
demonstrated that the insecticide compounds  
cypermethrin; permethrin and propoxur, 
applied at adequate concentrations, were 100 
% effective against biting lice on chickens 6  

 
hours after the treatment. 
The fact that all medications were applied 
only once and that there were no infected 
chickens up to the 30th day post treatment, 
deserves to be mentioned. Taking into 
consideration that the embryonic 
development of Mallophaga, from the time of 
egg laying to the hatching of the first nymphs 
lasts 4 to 8 days (17), as well as the fact that 
the biological cycle of chewing lice is 
completed for 2− 3 weeks (8), it could be 
stated that the single treatment with each of 
the three insecticides tested in the present 
experiment stops entirely the invasion with 
the chewing lice species, used for 
experimental infection in our trial. We could 
not, however, assume categorically whether it 
was due to the retarded effect of preparations 
or possibly, to their ovocide effect. Bearing 
in mind the published opinions of other 
authors, that most preparations for control of 
mallophagosis in chickens have a very weak 
or no ovocide effect (14, 18), the hypothesis 
of the retarded action of the tested 
preparations, resulting in killing of nymphs 
after hatching, could be logically supported. 
Analyzing the results from the present 
experiment, it could be summarized that the 
single application of preparations, containing 
the synthetic pyrethroids cypermethrin and 
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permethrin, as well as propoxur − a 
representative of the group of carbamate 
insecticides, eliminated completely the 
chewing lice infestation in chickens. Both the 
methods of immersing the body and the 
powder dusting of birds were highly efficient. 
 
REFERENCES 
 

1. Lyal, C.H.C., Phylogeny and 
classification of the Psocoidea with 
particular reference to the lice 
(Psocoidea: Phthiraptera). Syst 
Entomol, 10: 145-165, 1985. 

2. Mehlhorn, H., Insects. Classification. 
In: Encyclopedic Reference of 
Parasitology. 2nd., Springer-Verlag, 
Berlin, pp 304-305: 2001. 

3. Weckstein, J.D., Biogeography 
explains cophylogenetic patterns in 
toucan chewing lice. Syst. Biol., 53: 
154-164, 2004. 

4. Urquhart, G.M., Armour, J., Dunkan, 
J.L., Dunn, A.M. and Jennings, F.M., 
Order Phthiraptera. In: Veterinary 
Parasitology, Longman Scientific & 
Technical, Essex, England, pp 164-
167, 1987. 

5. Clayton, D.H. and Tompkins, D.M., 
Comparative effects of mites and lice 
on the reproductive success of rock 
doves (Columba livia). Parasitol, 
110, 195-206, 1995. 

6. Bowman, D.D., Randy, C.L.  and 
Eberhard, M.L., Georgis’ 
Parasitology for Veterinarians.  8th 
edn., Saunders, St. Louis, Missouri, 
USA, 2003. 

7. Derylo, A., Mallophaga as reservoir 
of Pasteurella multocida. Acta 
Parasitol Polonica, 17: 301-313, 
1970. 

8. Arends, J.J., External Parasites and 
Poultry Pests. In: Diseases of 
Poultry. 10th edn., B.W. Calnek. 
Mosby – Wolfe, USA, pp. 785-813, 
1997. 

9. Clayton, D.H., Lee, P.L.M., 
Tompkins, D.M. and Brodie, E.D., 
Reciprocial natur selection on host-
parasite phenotipes. Am Nat, 154: 
261-270, 1999. 

 
 
 
 
 
 
 

10. James, P.J. and Moon, R.D. Pruritis 
and dermal response to insect 
antigens in sheep infected with 
Bovicola ovis. Int J for Parasitol, 28: 
419-427, 1998. 

11. Eichler, Wd., Arthropoda. Insecta. 
Phthiraptera. 1. Mallophaga. In: H. 
G. Bronns H.G. Klassen und 
Ordnungen des Tierreichs, III 
Abtelung, Insecta, 7 Buch, 
Phthiraptera. Akademische 
Verlagsgesellschaft, Geest Portig 
KG, Leipzig, 1963. 

12. Ahmed, J., Use of “Pestoban” for 
control of lice in poultry. Ind J  
Indigen Med, 5: 11-13, 1986. 

13. Chellappa, D.J., Subramanian, R.  
and Gopalakrishnan, C.A., A 
preliminary report  on the efficacy of 
malathion, Sumithion and Nuvan as 
spray for the control of poultry lice. 
Ind Poult Gaz, 61: 135-137, 1977. 

14. Guo, W.H., Yang, C.L., Zhou J.H. 
and Ha, S., Observations on efficacy 
of Taktik against Menopon gallinae. 
Chin J Vet Sci Technol, 1: 40-41, 
1989. 

15. Gammaz, H.A., Comparative 
efficacy of different routes of 
application of ivermectin against lice 
and mites in pigeons. Ass Vet Med J, 
22: 34-37, 1990. 

16. Harshbargar, J.C. and Raffensperger, 
E.M., An evaluation of coding 
system for estimating population of 
the shaft louse Menopon gallinae. J. 
Econ. Entomol., 54: 74-76, 1961. 

17. Ribbeck, R., Arthropodewnbefall. In: 
Heider, G. and G. Monreal (eds.) 
Krankheiten des 
Wirtschaftsgeflügels. Band 2. 
Spezieller Teil 2. Gustav Fischer 
Verlag, Jena, Stuttgart, pp 439-464, 
1992. 

18. Manuel, M.F. and Macatangay, V.C., 
Efficacy trials of some insecticidal 
preparations against common lice 
and mites affecting domestic 
chickens in the Philippines. Philipp J 
Vet Med, 20: 58-70, 1981. 

 


