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B H : Genetic diversity of poultry red mites (Dermanyssus gallinae) in Japan and
prevalence of their avian pathogens
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Dermanyssus gallinae, poultry red mite (PRM), was first described by De Geer in 1778. It is a
blood-feeding arthropod parasite belonging to the subclass Acari, superorder parasitiformes, order
Mesostigmata (Gamasida), in the family Dermanyssidaec. PRM is distributed throughout the world
including Europe, Africa, North and South America, Australia and Asia including Japan. It is a significant
pest to laying hens. It is less than 1.5mm in length and can rapidly propagate in poultry houses. It
causes a decline in egg quality and egg production, anemia and even death. It is also a potential vector of
infectious diseases. Phylogenetic analyses of European PRMs suggest that they are transmitted among
different countries, raising the possibility that some pathogens may be spread with them. Similar
phylogenetic studies, which are essential for epidemiological studies, have not been conducted in Asian
countries. In addition, a comprehensive study of the distribution of avian pathogens in PRM has not been
conducted. In the present study, the phylogenetic and genetic diversity of mites distributed in Japan and
other countries were examined. Furthermore, detection of several avian pathogens from the mite was
attempted to assess the risk of transmission of infectious diseases by the mites.

To define the genetic diversities of the mite in Japan, 239 mite samples were collected during 2005
to 2012 from 40 prefectures throughout Japan. The nucleotide sequences of a part of the mitochondrial
cytochrome oxidase subunit I (COI) and16S rRNA genes and nuclear internal transcribed spacers (ITS)
region obtained from these samples were determined. The COI and 16S rRNA sequences were classified
into 28 and 26 haplotypes, respectively. In phylogenetic trees, the haplotypes clustered into 2 haplogroups
corresponding to haplogroups A and B, which were previously reported. Haplogroups A and B were further
subdivided into sub-haplogroups AJ1 and AJ2, and BJ1 and BJ2, respectively. In both trees, the sequences
of haplotypes in AJ1 and BJ2 were relatively distant from those reported in other countries, while some
sequences in AJ2 and BJ1 were identical to those in Europe. The ITS sequences were classified into two

sequences, and both sequences were closely related to sequences found in European countries. Although
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the ITS sequences of some samples were different from each other, their haplotypes were the same. These
results show that D. gallinae in Japan were genetically diverse, and raise the possibility of overseas
transmission of D. gallinae between Europe and Japan. In addition, detection of different sequences of
nuclear ITS region from the mites classified into same haplotype based on the mitochondrial genes suggests
that a hybridization event occurred between different haplotypes of the mites in Japan.

To define the prevalence of avian infectious agents in the mite, 159 mite samples collected from 2004
to 2012 from 142 chicken farms in 38 prefectures were examined. Polymerase chain reactions (PCR) were
conducted to check for the presence of seven pathogens (Avipox virus (APV), Erysipelothrix rhusiopathiae
(ER), Salmonella enterica (SE), Mycoplasma synoviae (MS), Mycoplasma gallisepticum (MG), Fowl
Adenovirus (FAdV) and Marek’s disease virus (MDV)). Because live vaccines against APV, MS and MG
were used in Japan, additional PCR or sequence analyses were done to distinguish wild-type pathogens from
the live vaccines. Of the 159 PRM samples, APV DNA was detected in 22 samples (13.8%), 19 of which were
wild-type APV. Furthermore, MS DNA was detected in 15 samples (9.4%) and the MG DNA was detected
in 2 samples (1.3%). Eight of 15 MS 16S rRNA sequences differed from the vaccine sequence, indicating
they were wild-type strains, while both of the MG gene sequences detected were identical to the vaccine
sequences. Of these avian pathogen-positive mite samples, six were positive for both APV and MS. Four of
the 22 APV-positive mite samples and 2 of 15 MS-positive samples remained positive after being washed,
indicating that the mites can harbor the pathogens internally. The DNAs of ER, SE, FAdV and MDV were
not detected in any samples. These findings indicate that D. gallinae in Japan is contaminated with
wild-type APV and MS and might play a role as a vector in spreading these diseases in farms.

The present results indicate the possibility of overseas transmission of D. gallinae. In addition,
wild-type APV and MS DNAs were detected in the mite in Japan. Although the infectivities of these
pathogens detected in the mites were not confirmed, these findings imply that PRM contributes to the
spread of avian pathogens worldwide. For a comprehensive understanding about a role of D. gallinae in
distributing infectious diseases around the world, further worldwide epidemiological studies will be

needed.
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Genetic diversity of pouliry red mites (Dermanyssus gallinae) in
Japan and prevalence of their avian pathogens
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