Guest editorial

Mites are ubiquitous: are mite allergens, t00?

Our knowledge of the biology of the
Acari and the impact of mites on hu-
mans has grown tremendously during
the last few decades. Thirty years ago
research in this discipline was primar-
ily limited to taxonomy (identification
and description of new species) and
systematics (developing phylogenetic
relationships). These extremely valu-
able and necessary areas of research
generally precede studies of other as-
pects of the biology, ecology, and im-
portance of a species. The importance
of some mite species in biologic con-
trol, soil and forest ecology, agricul-
ture, as pests and as vectors or caus-
ative agents of diseases in human and
veterinary medicine are now well doc-
umented. | will focus this editorial on
the role of mites in human disease al-
though this is connected to other areas.
This was the case where apple farners
and children living around the orchards
as reported in this isstidbecame sen-
sitized to spider mites that were pests
in apple orchards. These spider mites
have become abundant in citrus and
apple orchards in the US because the
use of insecticides has killed preda-
ceous mites that controlled them. Pre-
daceous phytosiid mites are now used
as biologic control species to control
spider mites in orchards. One wonders
if these biologic control mites also sen-
sitize orchard workers, individuals liv-
ing around the orchards and research-
ers who routinely handle them.

Mites are known to be vectors or
causative agents of diseases that im-
pact millions of people worldwide.
Most notable are the house dust mites,
Dermatophagoides farina®. pteron-
yssinus and Euroglyphus mayneand
the storage miteBlomia tropicalis
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that are major sources in dwellings of
multiple important allergens that elicit
IgE-mediated allergic reactions in pre-
disposed individuals. Based on studies
primarily in Europe, storage mites are
also important sources of allergens in
farming population§.The importance
of allergies to storage mites in the US
population has not been investigated. |
believe that the prevalence of allergies
caused by storage mites is significant
among farmers and workers in grain
storage, feeding and transfer facilities
or that process grains to make cereals,
flour and baking products (eg, pan-
cakes and donuts). Since storage mites
are common in food grains, products
from these grains may contain signifi-
cant mite allergens and/or mites. For
example, an anaphylactic reaction
from eating beignets made from beig-
net mix that contained the house dust
mite D. farinae has been reported.
| have also observed a significant num-
ber of D. farinaein a freshly opened
box of buttermilk pancake mix.
Scabies mites Jarcoptes scabigi
affect 300 million people in the world.
This mite burrows in the stratum cor-
neum of the skin and induces an IgE-
mediated skin reaction that is associ-
ated with the inflammatory/immune
reaction in many individualsProteins
from these mites are highly cross-reac-
tive with proteins in extracts db. fari-
nag D. pteronyssinusandE. maynei
This complicates the diagnosis of sca-
bies since it is difficult to recover sca-
bies mites with skin scrapes. Other
mites that parasitize humans probably
induce IgE responses but this has never
been investigated. For example, while
feeding from the skin surface, chiggers
and ticks that puncture the skin with
their piercing or cutting mouthparts,
respectively, introduce into the host
enzymes and other substances with

their saliva that likely induce an IgE
response.

The species mentioned above are
better known because of the important
diseases they cause and the large num-
ber of humans they affect; however,
many mite species that may cause al-
lergies in particular situations are un-
known. Mites are ubiquitous organ-
isms and are present everywhere.
Because they are small (except ticks)
we don't usually see them without us-
ing a microscope. Occasionally we can
see one run across the page we are
reading (mesostigmatid species, in par-
ticular) or we see many on a sunny
windowsill (eg, spider mites). In par-
ticular situations, humans may come
into contact with these microscopic ar-
thropods that may cause disease. For
example, species of spider mites, the
topic of a paper in this issue, are com-
mon parasites of many house plants,
agricultural crops including citrus,
strawberries and beans, and many yard
and garden flowers, trees, and shrubs.
Human exposure to them and their
products can be significant. Given that
most mites to which we have signifi-
cant exposure (eg, house dust, scabies,
storage) are the sources of allergens, it
is not surprising that spider mites are
the source of allergens that sensitize
and trigger allergic reactions in adults
and children that live near or work in
the vicinity of apple orchards where
this mite is abundarit? Nor is it sur-
prising that another prostigmatid mite
(Hemisarcoptes cooremgrihat feeds
on scale insects in orchards and yards
is also another source of allergeéns.

Many people come into contact with
other mite species in their daily lives
and thus there is the potential for sen-
sitization and allergic reaction. These
situations and potential for allergies
have yet to be documented. | will men-
tion of few of these here. Many species
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of storage mites thrive in stored grain
and hay, processed foods (flour, cere-
als, cake and pancake mixes), dried
fruit, stored cheeses, fruits, and vege-
tables. Several predaceous species of
mesostigmatids and prostigmatids live
in homes and grain/hay storage facili-
ties and feed on house dust mites and
storage mites, respectively. Still other
mites are common in soil and plant
litter on the surface of the soil, on
grass, on leaves and bark of shrubs and
trees, and in the galleries of wood-
boring beetles that infest trees used to
make lumber and other building mate-
rials. These mites may therefore be
sources of allergen in wood dust and
sawdust. Many species in the family
Pyemotidae (Prostigmata) are parasites
of insect larvae that are found in the
seeds of plants. These and species in
the family Eriophyidae also suck juices
of grasses including cereal grains (eg,
rust mites) and can be abundant.
Pyemotesspecies can be brought into
homes in the fall in dried cattails and
flowers in floral arrangements and can
be dispersed in hoards onto unsuspect-
ing humans. Several species of para-
sitic mites are common in the feathers
and on the skin of wild and domestic
fowl and in their droppings. These
mites (eg, Ornithonyssinussp. and
Dermanyssusp.) when abundant can

SUPERFAMILY

be major pests in chickens and turkeys
in farm operations. Finally, other spe-
cies of parasitic mites burrow in the
epidermis (mange mites), live in fur of
mice, prairie dogs, squirrels, guinea
pigs, laboratory and feral mice and
other rodents, or live in the hair folli-
cles and sebaceous glands of humans
and other mammals. There are species
that also inhabit the nasal cavities of
birds and dogs and the lungs of some
primates. It would not be surprising to
eventually learn that many of these
species in particular situations elicit
IgE responses in exposed individuals.
The challenge to researchers and al-
lergists is torecognize that mites may
be sources of allergens that induce
allergic reactions in humans in cer-
tain situations beyond those already
known. This requires a thorough re-
view of all potential exposures to
mites and their products amdquires
some knowledge of the diversity and
habitats of mites. Exposure may result
from eating contaminated foods, work-
ing with poultry, cleaning barns, feed-
ing livestock, picking apples, citrus or
strawberries, pruning bushes and fruits
or ornamental trees, or handling labo-
ratory or pet rodents, straw, hay, or
grain. The allergens from these mites
that remain in the environment can
come from enzymes/proteins in their
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Figure 1. Phylogenetic relationship of the Astigmatid mites that are known sources of allergen.

salivary secretions left on feeding sub-
strates or introduced into hosts, en-
zymes in their fecal material, soluble
proteins in blood that are released
when they die and the body disinte-
grates, molting enzymes produced dur-
ing ecdysis, and fragments of their
bodies. The route of exposure may be
through contact or inhalation. The ar-
ticle in this issuéand two other recent
articles® serve to alert allergists and
researchers that the Acari are more im-
portant sources of allergens than we
may realize.

Although the classification and phy-
logeny of the higher taxi of the Acari
are not agreed upon, the more common
orders of mitesthat humans encounter
and some representative examples are
as follows:

Ixodida—These are all hard and soft
ticks.

Mesostigmata-These include pre-
daceous mites often found in orchards,
gardens, dwellings, and grain storage
facilities. They also include parasitic
mites of wild birds and rodents, some
of which nest in human dwellings and
may bite humans, and pests of chick-
ens and turkeys (edrnithonyssinus
sylviarium Dermanyssus gallinge

Prostigmata—Representatives  in-
clude chiggers, follicle mites, spider
mites, and predaceous mites common
in gardens, dwellings and grain stor-
age, and feeding facilities.

Astigmata—This group includes
house dust, storage, cheese, feather,
mange, fur, and scabies mites.

Oribatida—These mites are com-
mon in litter/humus layer of soil and
are called soil mites.

These groups are distantly phyloge-
netically related and are given to illus-
trate that the mites that can induce IgE
responses are widely distributed in var-
ious orders of Acari. Generally, most
immunobiochemical studies indicate
that closely related mites are the
sources of many allergens that cross-
react while more distantly related
mites show little or no cross-reactivity.
This is particularly evident within the
Astigmata where species that have in-
duced allergic reactions have been
more extensively studied (Fig &)For
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example,D. farinae and D. pteronys-
sinusare members of the same family
(Pyroglyphidae) andenus and they are
the sources of allergens with extensive
interspecific cross-reacting epitopes.
Allergens ofD. farinae and D. pteron-
yssinusalso show some cross-reactivity
with allergens and antigens Bf maynei

a member of the same family but a dif-
ferent genus. Antigens ob. farinag

D. pteronyssinusand E. mayneialso
cross-react with many antigens®fsca-
biei’ S. scabieiare in the superfamily
Sarcoptoidea which phylogenetically is
the closest relative of dust mites. In con-
trast, most studies show that allergens of
the three pyroglyphid species share little
or no cross-reactivity (hnumber of anti-
gens) with storage mites which are in the
distantly related superfamilies Gly-
cyphagoides (edB. tropicali§ and Ac-
aroidea T. putrescentiae Although this

is now not so clear since a recent study
reports that two monoclonal antibodies
(1D8 and 7A1) to group two allergens of
Dermatophagoidesp. bind to epitopes
on a 16kD allergen of . putrescentia&®
Likewise, allergens dB. tropicalisshare
little cross-reactivity with allergens of
T. putrescentiaevhich is in a different
superfamily. In spite of the little cross-
reactivity many studies report positive
skin test results in individuals to multiple
species of the astigmatid dust mites, stor-
age mite, and the prostigmatid spider
mites. In an investigation of spider mite
sensitivity, Kim et a found that out of
725 apple farmers, 23.2% were skin test
positive to the European red mitegn-
onychus ulmj 21.2% to the two-spotted
spider mite Tetranychus urticag
16.6% toD. farinag 16.3% toD. ptero-
nyssinus and 8.6% had positive skin
reactions to only the spider mites. This
group also reported of 1,055 children

living around citrus orchards 26.6, 22.7
and 14.2% were found to have positive
skin-test responses . pteronyssinus
D. farinae and P. ulmi, respectively.
Others report similar skin test result pro-
files for various species of storage and
house dust mite’s.Coupled with the re-
sults of immunobiochemical studies, the
skin test results indicate that the distantly
related species of mites are the sources
of some species-specific allergenic
epitopes and the skin test positive pa-
tients had multiple mite sensitivities. It is
therefore important to consider all poten-
tial mite exposures when making a diag-
nosis. The extent to which allergens of
distantly related mite species share
cross-reactive epitopes and the signifi-
cance of these still require study.
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