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 The red mite of poultry, Dremanyssus gallinae, is the most important hematophagous 
ectoparasite of poultry. In this study, pathologic changes of its biting on the poultry skin have 
been investigated. Thirty-two (Control = 16 and Treatment = 16) four weeks old Ross broilers 
(308) were infested with the mite on skin of hock joins. Samples were collected after 1, 24, 72 
hours and 10 days. The skin samples were fixed in 10% buffered formalin and histological 
sections were prepared using routine Hematoxylin & Eosin staining method. Results showed 
that in all cases, except within first hour of infestation, lymphocytic infiltration was always a 
constant pathologic feature. Necrosis of feather's follicles was a prominent pathologic feature 
ensued due to vascular disturbances and resulted in loss of feather. Hyperkeratosis, 
parakeratosis and acanthosis were observed after 72 hours. These findings reveal that mite 
biting induces local epidermal hyperplasia. 
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 مطالعه هيستوپاتولوژيك نيش مايت قرمز در پوست طيور
 چكيده 

ت. پرندگان مورد مطالعه عبارت يا مايت قرمز مهمترين انگل خارجي طيور مي باشد. در اين بررسي ضايعات ناشي از گزش مايت قرمز در پوست طيور مورد مطالعه قرارگرفته اس درمانيسوس گالينه
مورد آلودگي با مايت قرمز قرار  هفته. پرنده ها از طريق پوست ناحيه مفصل خرگوشي 4با سن و   )308( نژاد را س قطعه گروه كنترل) جوجه گوشتي 16وه درمان و قطعه گر 16قطعه (  32بودند از 
شتاراز پوست ناحيه خرگوشي(حاوي نقاط مورد گزش در گروه درمان) انتخاب و پس از ك پرنده بطور تصادفي از هرگروه قطعه 4روز بعد از آلودگي تعداد  10ساعت و  72و  24، 1 بعد از گرفتند.

% ثابت شده و با روش هماتوكسيلين و ائوزين رنگ آميزي مي گرديدند. 10جهت انجام آزمايشات هيستو پاتولوژيكي نمونه برداري شدند. نمونه پوست هاي اخذ شده مطابق روش استاندارد در فرمالين 
نكروز فوليكول پرها عالمت برجسته پاتولوژيك مورد  ذ لمفوسيتي چهره ثابت يافته هاي هيستو پاتولوژيكي در تمامي زمان ها بجز ساعت اول بعد از آلودگي مي باشد. همچنيننتايج نشان دادند كه نفو

ساعت پس از  72كراتوزيس و آكانتوزيس ضايعاتي بوند كه در نمونه هاي اخذ شده، آلوده مي شد. هيپركراتوزيس، پارا مشاهده بود كه با ايجاد اختالل درسيستم خون رساني سبب ريختن پرهاي ناحيه
 آلودگي، مشاهده شدند. نتايج اين مطالعه نشان داد كه نيش مايت قرمز مي تواند سبب هيپرپالزي موضعي در پوست طيور شود.

 

  .وست، پ مايت قرمز ،ضايعات پاتولوژيك ،، طيوردرمانيسوس گالينه واژه هاي كليدي:
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Introduction 
 

Mites have long been recognized as a cause of 
dermatitis. Mites damage the skin with their feeding habits 
and are vectors for a number of important diseases. These 
parasites are easily distinguished from other arachnids by 
the possession of a distinct gnathosoma (capitulum with 
the mouthparts) and the lack of a division between the 
abdomen and cephalothorax.1  

The poultry red mite, also named chicken mite, 
Dermanyssus gallinae, (Acari: Dermanyssidae), is the most 
important hematophagous ectoparasite of domestic 
poultry. Infestations are prevalent worldwide and they are 
common among poultry houses in both developed and 
developing countries.2 Breeding cycle of D. gallinae is very 
short (7- 10 days). Infestation with this parasite induce 
anemia, irritation, decrease in egg production and feather 
pecking.3, 4 

Dermanyssus gallinae is also known to be a potential 
vector for various poultry and other livestock pathogens, 
including Salmonella spp., chicken pox virus, avian 
spirochetes, Newcastle disease virus and agents of 
erysipelas, fowl typhoid, cholera and eastern equine 
encephalitis virus.5-12  

Feeding of this mite cause damage especially to chest 
and legs of affected birds manifested by skin 
inflammation13and itching.14 The newly hatched chickens 
die of severe infestation.15 

Occasionally, D. gallinae causes dermatitis, severe 
pruritus and a nuisance to people working at heavily 
infested poultry houses.2,16,17 Hewitt et al in 1971 realized 
that response to the mite is severe and skin redness, 
edema and infection with pyogenous bacteria will ensue.18 
In addition to birds, mammals ,including human being, 
could suffer from it.18 In a human case study, dermatitis, 
skin edema, itching, erosion and redness have been 
reported.19 In a dermatologic clinic, more than 5% of 
itching cases were infected with D. gallinae that lead to 
edema of skin and Eustachian tube.19,20 

The aim of the present study was to evaluate 
pathologic changes of poultry skin caused by D. gallinae 
biting in various periods of times. 

 
Materials and Methods 

 
Sample Collection and identification. The mites 

were collected from Urmia poultry farms and transferred 
to the Parasitology laboratory of Faculty of Veterinary 
Medicine, Urmia University (Iran). They were identified to 
species based on Wall and Shearer.21The mites were kept 
in room temperature with 80% relative humidity inside 
desiccators until use. 

Infestation of chicks with the red mite. Thirty-two 
4week olds healthy broilers (Ross, 308) were prepared 
from Urmia poultry farms. They were kept in metallic cages  
 

 and allowed to acclimatize for 7 days. The food and water 
were provided ad libitum. The macroscopic evaluations 
confirmed that the chicks were ectoparasite free. They 
were divided into the control (n =16) and the treatment 
(n =16) groups. Then, each group was further randomly 
divided into four subgroups (4 chicks in each) based on 
infestation time interval. To infestation of the chicks the 
mites were contacted with skin by sewn fabric tubule.  

At 1, 24, 72 hours and 10 days after infestation, chicken 
were euthanized and the infested skin were sampled. 

Histopathologic studies. The specimens were 
collected, fixed in 10% buffered formalin and processed 
for paraffin embedding, sectioned in 5 µm thin slices 
and stained with Hematoxylin & Eosin (H&E) and 
examined by pathologist. 

 
Results 
 

The histopathologic results were blindly examined by 
pathologist. The samples taken at 1 hour after infestation 
showed subcutaneous edema and congestion.  

At 24 hours, subcutaneous edema, severe congestion of 
hypoderma, scattered lymphocyte infiltration foci and 
necrosis of feather follicles.  

At 72 hours, subcutaneous edema, severe congestion, 
lymphocyte infiltration foci, necrosis of feather follicles, 
heterophilic infiltration, hyperkeratosis, parakeratosis 
and acanthosis and at 10 days, subcutaneous edema, 
severe congestion, extensive lymphocyte infiltration foci, 
hydropic degeneration of feather follicles with presence 
of vacuoles inside the cells, necrosis of feather follicles, 
heavy feather loss, hyperkratosis, parakeratosis, 
acanthosis and thrombosis were observed.  

Overall, in comparison with control group (Fig. 4B) all 
infected cases had subcutaneous edema and congestion 
(Fig. 1A), 12 cases (75%) had lymphocyte infiltration foci 
and necrosis of feather follicles (Figs. 1B, 2A, and 2B), 8 
cases (50%) had hyperkeratosis, parakeratosis and 
acanthosis. (Figs. 1B, 3A, and 3B), 4 cases (25%) had 
feather follicles loss and thrombosis (Fig. 4A).  

Histiocytes were seen at least in 50% of lymphocytic 
foci under infested epidermis. 

 
 
 
 
 
 
 
 
 
 

Fig. 1. A. Edema and congestion in subcutaneous (H&E, 40×). B. 
Acanthosis and lymphocytic infiltration increasing of epidermal 
layers (H&E, 200×). 
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Fig.2. A. Hydropic degeneration in a feather follicle (H&E, 40×). B. 
Hydropic degeneration and necrosis in a feather follicle 
(H&E,40×). 
 

 

 
 
 
 
 
 
 
 
 
 
Fig.3. A. Parakeratosis, remaining of nucleus in cornium Layer 
(H&E, 400×). B. Hyperkeratosis, increasing of cornified layer 
(H&E, 100×). 
 

 
 
 
 
 
 
 
 

 
Fig.4. A. Vascular thrombosis in subcutis in 10 days group (H&E, 
100×). B. Normal skin layers, a feather follicle in control group 
(H&E, 40×). 
 
Discussion 
 

All mites may produce pruritus or allergic reactions 
through salivary proteins deposited during feeding.22 

Generally, lesions caused by mites are pruritic, somewhat 
erythematous eruptions composed of papules that may or 
may not be associated with a wheal.1 

Vertebrate immune responses to mites are best 
understood in mammal-tick systems, where immunity is 
acquired through a combination of humoral and cell 
mediated responses.23 Cell mediated responses cause 
inflammation at the site of the bite, which prevents the 
mite from obtaining a blood meal. Humoral responses 
involve antibodies that bind with proteins in the mite’s 
saliva and prevent it from feeding effectively, or that 
inhibit nutrient absorption in the mite’s gut. However, 
mites are not passive targets for host immune defenses.24 

Immunological studies of bird-mite systems are less 
common, but they have parallels with mammal-tick immune 
 

 
 

 systems. Devaney and Augustine found that domestic hens 
developed a humoral antibody after several days of being 
infested with tropical fowl mites, and appearance of the 
antibody was correlated with a reduction in population 
growth rate of the mites.25 Gwinner et al. used afield test to 
show that starlings in nests with high loads of red fowl 
mites had a greater immune response when injected with 
a foreign protein than did those from nests with low mite 
loads, thus suggesting that the nestlings’ immune systems 
were ‘primed’ to withstand the effects of mite feeding.26 

In this study lymphocytic infiltration in most (75%) 
samples indicates that the released materials by mites into 
the subcutaneous induce immune response and the longer 
the time, the more the lymphocytic infiltration. This result 
supports the works of Sokol and Rotkiewicz who reported 
100% lymphocytic infiltration in all carcasses of a layers 
farm.27 The difference in rate between these two studies 
can be attributed to of the longer contact time of the mites 
with host skin in latter study. Extensive infiltration and 
migration of lymphocytes also has been reported in skin of 
cases infected with ornithonyssussylviarum.28 Mites can 
induce injury in subcutis vessels while biting and cause 
vascular thrombosis and therefore disturbances of sub-
cutaneous blood supply. These circulatory disturbances 
can explain the pathologic changes in leather follicles such 
as hydropic degeneration and necrosis. It should be noted 
that extensive vascular network in subcutis prevents large 
and visible necrosis in dermis, whereas it could cause 
limited degeneration and necrosis in a sensitive growing 
organs such as follicles. 

In this study, presence of subcutaneous edema in about 
all cases indicates an increasing vascular permeability due 
to vascular damage from blood sucking activity of the mite. 
As Hewitt et al. and Sokol and Rotkiewicz showed salivary 
materials of mites induced inflammatory responses and 
subcutaneous involvement, therefore this edema is an 
introduction to inflammatory process.18,27 

Local hyperkeratosis, the hyperplasia of germinal layer 
of epidermis, acanthosis and also parakeratosis were 
observed in most samples after 72 hours of infestation. 
Presence of hyperplasia in germinal layer of epidermis and 
their subsequent events (acanthosis, hyperkeratosis and 
parakeratosis) shows that mite biting induces pro-
liferation of epidermal cells and local hyperplasia. These 
findings support works of Sokol and Rotkiewicz and 
Shanta et al. which reported hyperplasia, hypertrophy, 
hyperkeratosis and acanthosis in D. gallinae and 
knemidocoptes mutans, respectively.27-30 

Mignon and Losson reported skin lesions and hair loss 
in frontal, cervical and caudal regions of horses being in 
contact with poultries infected with D.gallinae.31 Regarding 
this study and aforementioned studies it could be 
concluded that mites could cause a broad spectrum of 
dermal and hypodermal lesions in various species 
regardless of their genders. 

 

A         B 

A         B 

A         B 



208 
 

R. Hobbenaghi et al. Veterinary Research Forum. 2012; 3 (3) 205 - 208 

Acknowledgments 
 

The authors would like to thank Mr. Asghar Morvaridi 
Department of Pathobiology, Faculty of Veterinary Medicine, 
Urmia University, Urmia, Iran, for his technical assistance. 
 
References 
 
1. Steen CJ, Carbonaro PA, Schwartz RA. Arthropods in 

dermatology. J Am Acad Dermatol 2004; 50(6): 819-842. 
2. Kim SI, Na YE, Yi JH, et al. contact and fumigant toxicity 

of oriental medicinal plant extracts against Dermany-
ssus gallinae. Vet parasitol 2007; 145: 377-382. 

3. Wojcik AR, Grygon-Franckiewicz B, ZbikowskaE, et al. 
Invasion of Dermanyssus gallinae (DeGeer, 1778) in 
poultry farms in the Torun region. Wiadomsci Paraz 
2000; 46: 511-515. 

4. Kilpinen O, Roepstorff A, Permin A, et al. Influence of 
Dermanyssus gallinae and Ascaridia galli infections on 
behavior and health of laying hens (Gallus gallus 
domesticus). Br Poult 2005; 46: 26-34. 

5. Zeman P, Stika V, Skalka B, et al. Potential role of 
Dermanyssus gallinae De Geer, 1778 in the circulation 
of the agent of pullurosis-typhus in hens. Folia 
Parasitol 1982; 29: 371-374. 

6. Durden LA, Linthicum KJ, Monath TP. Laboratory 
transmission of Eastern Equine Encephalomyelitis 
virus to chickens by chicken mites (Acari: 
Dermanyssidae). J Med Entomol 1993; 30: 281-285. 

7. Chauve C. The poultry red mite Dermanyssus gallinae 
(De Geer, 1778): current situation and future prospects 
for control. Vet Parasitol 1998; 79: 239-245. 

8. Chirico J, Tauson R. Traps containing acaricides for the 
control of Dermanyssus gallinae. Vet Parasitol 2002; 
110: 109-116. 

9. Valiente Moro C, Fravalo P, Amelot M, et al. Colonization 
and organ invasion in chicks experimentally infected 
with Dermanyssus gallinae contaminated by Salmonella 
enteritidis. Avian Pathol 2007; 36: 307-311. 

10. Valiente Moro C, De Luna CJ, Tod A, et al. The poultry 
red mite (Dermanyssus gallinae): a potential vector of 
pathogenic agents. Exp Appl Acarol 2009; 48: 93-104. 

11. De Luna CJ, Arkle S, Harrington D, et al. The poultry red 
mite Dermanyssus gallinae as a potential carrier of 
vector borne diseases. Ann N Y Acad Sci 2008; 1149: 
255-258. 

12. Brannstrom S, Hansson I, Chirico J. Experimental study 
on possible transmission of the bacterium Erysipelo-
thrix rhusiopathiae to chickens by the poultry red mite, 
Dermanyssus gallinae. Exp Appl Acarol 2010; 50: 299-307.  

13. Kirkwood AC. Some observations on the Feeding habits 
of the poultry mites Dermanyssus gallinae and lipony-
ssus sylviarum. Entomol Exp Appl 1968; 11:315-320. 

14. Beck WP, Fister K. Mites as a cause of zoonoses in human 
beings. Wien Klin Wochenscher 2006; 118(19): 27-32. 

 15. Soulsby EJL. Helminths, Arthropods and Protozoa of 
domesticated animals. 7th ed. London: ELBS and 
Bailliere Tindall 1982; 648-705. 

16. Thind BB, Ford HL. Assessment of susceptibility of the 
poultry red mite Dermanyssus gallinae (Acari: Derma-
nyssidae) to some acaricides using an adapted filter 
paper based bioassay. Vet Parasitol 2007; 144: 344-348. 

17. Tavassoli M, Allymehr M, Pourseyed SH, et al. Field 
bioassay of Metarhizium anisopliae strains to control 
the poultry red mite Dermanyssus gallinae. Vet 
Parasitol 2011; 178: 374-378. 

18. Hewitt M, Walton GS, Waterhouse M. Pet animal 
infestations and human skin lesions. Br J Dermatol 
1971; 85: 215-225. 

19. Bellanger AP, Bories C, Foulet F. Nosocomial dermatitis 
caused by Dermanyssus gallinae. Infect Control 
Hospepidemiol 2008; 29: 282-283. 

20. Rossiter A. Occupational otitis externa in chicken 
catchers. J Laryncol Otol 1997; 111: 366-367. 

21. Wall R, Shearer D. Veterinary Entomology. 1st ed. 
London: Chapman & Hall 1997; 96-149. 

22. Scharf MJ, Daly JS. Bites and stings of terrestrial and 
aquatic life. In: Freedberg IM, Eisen AZ, Wolff K, et al. 
Eds. Fitzpatrick’s dermatology in general medicine. 
New York: McGraw-Hill 2003; 2261-2298. 

23. Wikel SK. Host immunity to ticks. Annu Rev Entomol 
1996; 41: 1-22. 

24. Proctora H, Owens I. Mites and birds: diversity, 
parasitism and coevolution. Trends Ecol Evol 2000; 
15(9):358-364. 

25. DeVaney JA, Augustine PC. Correlation of estimated 
and actual northern fowl mite populations with the 
evolution of specific antibody to a low molecular 
weight polypeptide in sera of infested hens. Poultry Sci 
1988; 67: 549-556. 

26. Gwinner H, De Groof G, Steiger S, et al. Green plants in 
starling nests: effects on nestlings. Anim Behav 2000; 
59: 301-309. 

27. Sokol R, Rotkiewicz T. Histopathological change of the 
skin in hens infested with Dermanyssus gallinae. Pol J 
Vet Sci 2010; 13(2): 385-387. 

28. Owen PJ, Delany EM, Cardona CJ, et al. Host 
inflammatory response governs fitness in an avian 
ectoparasite, the northern fowl mite (Ornithonyssus 
sylviarum). Int J Parasitol 2009; 39: 789-799. 

29. Mcdevitt R, Nisbet AJ, Huntley JF. Ability of a proteinase 
inhibitor mixture to kill poultry red mite, Dermanyssus 
gallinae in an in vitro feeding system. Vet Parasitol 
2006; 141: 380-385. 

30. Shanta I, Begum S, Anisuzzaman N, et al. Prevalence 
and Clinico-Pathological effects of ectoparasites in 
backyard poultry Bangl. PJBS 2006; 4(1): 19-26. 

31. Mignon B, Losson B. Dermatitis in a horse associated 
with the poultry mite (Dermanyssus gallinae). Vet 
Dermatol 2007; 19:38-43. 

 


