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ABSTRACT KEYWORDS
Atmospheric bio-particulates - alone, and adsorbed on the fine coal dust Jhariacoalfields;
particles, congtitute the airspora of the coalfield region and after coming in Environment;
contact with human beings, produce variousallergic manifestations. Differ- Bio-allergens;
ent kinds of bio-allergens e.g. pollen grains, fungi, agae, and house dust House dust mites,
mites(HDMs), prevalent in coalfield environments, being atypically of dif- Characterisation.

ferent compositions and varying concentrations, are not yet properly iden-
tified and investigated upon. The coal mining area-specific house dust
mites prevalent in the environments of Jharia coalfields have been charac-
terized and reported in the present paper. While 10 coalfield-specific field-
and house dust mites have been definitively identified in the present study,
3 more unidentified mite speciestoo werefound , which are also concomi-
tantly prevalent in Jharia coalfields. Of the 3 unidentified HDMs, one is
suspected to be Magnenia sps. Theidentified HDMsinclude:. Acarus sps.,
Austroglycyphagus orientalis, Blomia sps., Cheyletus eruditus, Cheyletus
sps., Caloglyphus oudemansi, Dermayssus gallinae, Dermatophagoides
farinae, Dermatophagoides pterinyssinus, Goheria fusca, Magnenia sps.
All these HDM bio-allergens, being octopod anthropodes of arachinda
group and inhalant type, are potential allergens, responsible for causing
allergic health hazards manifested by different skin, respiratory and other
alergic disorders in humans living in and around coal-mining and coal-
based industries’ areas. The concentration of the HDMs was found to be
maximum during the rainy season. These inhalant mites are potent aller-
gens, responsible for causing hazardous alergic ailments like bronchial
asthma, allergic rhinitis, eczema, and other skin diseases.
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INTRODUCTION well ascod-based industries, in particular, are respon-
siblefor therel ease of abiotic particulate matter (SPM,
Coal mining-both underground and opencast, as  RSPM, SO,, and NO, ) and & so bio-particulatesalong
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withfinecoa dust particlesintheenvironment. Theat-
mospheric bio-parti cul ates-al one, and adsorbed on the
finecod dust particles, constitutetheairsporaof the
codfiedregionand, being potentially hazardousdler-
gens, when they comein contact with human beings
produceadlergic manifestationsof different kinds.
Airborneatmospheric bioparticul ates, such aspol-
len grains, fungal spores, dgd filaments, insect scales
etc., found in specific environments, are now being
widely recognised to play avitd rolein causing various
typesof dlergic disorders specific to human beingg9,
Inatropica country likelndia, about 30% of the popu-
laceisbeievedto besufferingfrommajor dlergicdis
eases, bronchia asthma, alergicrhinitis, eczema, hay
fever etc. tonameafew. It isnow a so beingincreas-
ingly realised that in agiven particular industrial envi-
ronment, thetype and popul ation of the bioparti cul ates
arelikely tovary and, inturn, theallergenic disorders
may aso bequitedifferent. Different industriesin gen-
erd, and coa mining—both underground and opencast,
aswdll ascoal-based are responsiblefor therel ease of
abiotic particulate matter (SPM, RSPM, SO, andNO,)
and also bio-particulatesalongwith fine coa dust par-
ticlesintheenvironment. Theatmospheric bio-parti cu-
lates-alone, and adsorbed on the fine coal dust par-
ticles, condtitutetheairsporaof thecodfiedregionand,
being potentialy hazardousa lergens, when they come
in contact with human beings producedlergic manifes-
tationsof different kinds*3 Thehedth and the physi-
ological processesof human beingscan - and oftendo,
get adversely affected by theimpact of theseair borne
particulatesthrough their release, contact, dissemina
tion and depositionin thehuman systems/organs, which,
inrecent years, has been amply demonstrated through
severd clinicd investigations. Itisnow fairly well un-
derstood that adetailed knowledge and characteriza-
tion of thesealergenswill provideauseful tool inthe
treatment and/or preventing the effects of specific
aerodlergensindifferent individualssenstivetoapar-
ticular typeof alergen.
Thebioticdlergensprevalentin codfield environ-
ments, such aspollengrains, fungi, dgae, andfidd- and
house dust mites, are atypically of different composi-
tionsand varying concentrations, are not yet properly
identified andinvestigated upon. Thesehitherto unknown
alergenstypically foundin coa-based industria areas
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arethemain culpritsfor causingamultitudeof dlergic
disordersin ahuge number of populationlivinginthe
coafieldsand other cod-based industrial areas. Soas
toidentify, systematically characterize, and understand
their rolein causing different typesof adlergic disorders
inthe populacein cod based environments, itisrather
imperativetoidentify and characterisethe specific pol-
lutantsincluding aeroallergensfor causing specifica-
lergic disordersin human beings. Also, the manmade
and industrial pollutantslike RSPM, RAD, smog and
other gasesare proneto adversaly affect theviability of
microorganismsinair and soil and other important vari-
antsthat haveto be necessarily included in such aero-
biological investigations. Furthermore, therearemarked
seasond variationsin the density and popul aion of these
bio-particul ate allergens, necessitating therecording of
dataseason-wise.

A thorough survey of literaturereved sthat athough
agreat deal of research work hasbeen doneduring the
past 3-4 decadesin the area of aerobiology-and bio-
alergensin particular, in different partsof theworld
and under varying climatic conditiong*1°%+2 yet prac-
ticaly nowork hasbeen doneon coad mining area-spe-
cificbio-dlergens. Sincethebio-allergensprevalentin
codfield environments, such aspollen grains, fungi, a-
gee, andfield- and housedust mites(HDM ) arelikely
to beof different compositionsand varying concentra-
tions, and more so when they have not yet properly
studied and investigated, it aroused our curiosity and
prompted usto take up systematicinvestigationson
coal mining area-specific bio-alergend®-#, |n the
present paper, wereport theresultson theidentifica
tion and characterization of the cod mining area-spe-
cifichousedust mites preva ent inthe environments of
coal-mining and coal-based industries’ areas of Jharia
codfieldin Dhanbad district (Jharkhand, India).

EXPERIMENTAL

Selection of sampling sites

The dust mite sampleswere collected from both
thefield and theresidencesof CFRI colony (Situatedin
thecloseproximity of Bhowrah colliery and cokeplant),
North Tisracolliery, and Sindri (Situatedin the adjoin-
ing areaof Fertiliser factory and ACC Cement Fac-
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Figurel: A view of trinocular microscope (M ake: Nikon,
Japan) used for examination and identification of housedust
mites

tory), al of which typically belong to the coal mining
and coal-based indusries’ areas of Jharia coalfields.

Collection of samples

Housedust mitesampleswere periodically (every
fortnight) collected from thefieldsand sel ected houses
at al theabove mentioned sampling sites. Thesamples
werecollected manudly, as per theprocedure of Tilak
by sweeping thefloor, especialy fromthe cornersand
underneath thealmirah, sofasets, show cases, etc. by
brushing, dusting and shaking/wiping different articles.
Samplesfromthefield were collected by taking appro-
priate soil sampleswhere miteswere proneto inhabit.
About 0.5g of each of the collected dust samplesfrom
different sites were stored in small, clean (alcohol
washed and dried), bottlesin suchaway that the samples
were about half the bottlewith good air spaceinside
and then stoppered. Each bottle of thecollected sample
was properly labelled, mentioning the source of the
sampl e, data, nameand type of home. After collection
of the dust samples, the dust miteswereisolated and
identified.

Examination of dust samples

Thefield- and house dust samples containing the
miteswere examined following the procedureof Tilak
and Jogdand!*?. After separating large particlesand fi-
brousmateridsfromthedust samplesby sevingthrough
300 mesh special brasssieve, each of thesieved dust
samples was placed in a petri dish (5.5cm dia) and
spread evenly toform auniform thin layer for examina
tion. The petri dish wasthen placed under 10x optical
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lensand computer-controlled Trinocular Research Mi-
croscope (Nikon, Japan make) showninfigurel and
thedust miteswerevisualy examined. Miteswerede-
tected by their movement.

I solation of dust mitesfor quantification

|.e. estimating thenumber of liveand dead mitesin
thesamples, wasdone by using thefl otation technique,
described below.

Flotation technique

Theisolation of mitesfrom the collected samples
was donefollowing the sieving and flotation method,
prescribed by Spieksma, and Spieksma-Boezeman4+2
which was subsequently modified by KrishnaRao et
al 1?8, The step-wise experimental procedure was as
follows
i Firstly, thecollected dust mitessamplewassieved

through 50um sieve pore size and weighed , and

thoroughly mixedwith kerosineail;

I Themixturewas centrifuged at 2000 rpm for 10
minutes;

i Thesupernatant wasthen filtered through afilter
paper markedinto squareinch. Finaly, mitesineach
sguareinch were counted under the stereo-binocu-
lar microscope;

Vv Theleft over sediment from step (i) wasput intoa
3:5mixtureof keroseneoil and carbon tetrachlo-
ride(CCl,) and the processwasrepested asin step
(iii);

v Theleft over sediment fromstep (ii) wasmixed with
amixture kerosene oil and carbon tetrachloride
(CCl)) intheratio of 1:3 and the processwasre-
peated asin step (iii);

v Thesediment from step (v) wasputin pure CCl,
and theprocessasin step (iii) wasrepeated.

Preparation of cultureof dust mites

Culturesof field- and house dust miteswere pre-
paredinsmall culturebottles (4cm widthx4cmlength),
following the procedure described by Voorhorst?7,
which essentialy entail s putting 200mg of powdered
nutrient material, viz., grain dog medl, and yeast (20%)
inthebottlesand then adding few specimen of aknown
speciesof thehousedust mites. Next, toavoid thees-
cape of mites, alayer of greaseisappliedtothelip of
each culturebottle, which, then, istightly closed witha
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Figure2a: Housedesk mitesin coal mining and coal based
industriesareasin Jhariacoalfields

Dermayssus Goheriafusca

gallinae

Dermetaphegaides
pterinyssinus
Figure2c: Housedesk mitesin coal mining and coal based
industriesareasin Jharia coalfields

lid to prevent any contamination from outside. These
bottlesarethen placed on the perforated disc of ades-
iccator containing saturated solution of NaCl, so asto
maintain arelative humidity of +80%, then placingthe
desiccator in an incubator at 25°C, and keeping the
cultures under observation regularly twice aweek to
check proper aeration and any fungal growth. For the
isolation of mites, thedense culturesare then sacrificed
in order to prepare antigenic extracts, while keeping
few of them for maintaining sub-cultures, thelatter be-
ing maintained by adding one part of old culture con-
taining all stages of development to nine partsculture
medium put in afresh culture bottle. In this manner,
from onefully grown culture, severa fresh culturescan
beinoculated and repeatedly multiplied asper there-
quiremen.

Separation of dust mitesfrom culturemedia
Separation of mitesfrom the culturesisnecessary for
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Figure2b: Housedesk mitesin coal mining and coal based
industriesareasin Jharia coalfields
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Figure2d : Housedesk mitesin coal mining and coal based
industriesareasin Jharia coalfields

the preparation of antigen, for which each culturewas
shakenwithdichloromethaneand left sandingfor minute
or two. The top layer was removed and transferred
into apetri dish, alowing dichloromethaneto evapo-
rate. Thisprocesswas repeated for threetimes, until
dry and dichloromethane-free mites were obtai ned.
K eeping the dish under amicroscope, the miteswere
removed withafineneedle.

| dentifucation/char acterisation of dust mites

Themiteswereidentified in accordancewiththe
keys given by Fain?¢3 and al so by the criteriamen-
tioned by Huges®*¥ and Green and Miranda®2.

Prepar ation of dust mite calendar

Concentration of dust miteswasregularly recorded
twice (fortnightly) every month for consecutivetwo
years (2007-08 and 2008-09) and aca endar was pre-
pared for each year. Monthly per cent contribution of
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TABLE 1: Characterigticsof theidentified housedust mites
in coal-mining and coal-based industries’ areas of Jharia
coalfields
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TABLE 2: Month-wise% contribution of housedust mites
Vis-a-vis meteorological parameters in Jharia coalfields dur-
ingtheperiod April, 2007-M ar ch, 2008

Size

Dust mite species Color shape (lengthin type
pm)

Acarus sps., Pale brown Oval 235 Inhalan
Aqstrog!ycyphagus Brownish grey Ova 345  Inhalan
orientalis,

Blomia sps., Brown Elongated 460 Inhaan
Cheyletus eruditus, Dull brown Elongated 385 Inhaan
Cheyletus sps., Shining brown Oval 355  Inhalan
Caloglyphus oudemansi, Red Oval 275 Inhalan
Dermaysus gallinae, Blackish brown Ova 512 Inhalan
Dermatophagoides farinae, Brownishred Oval 320 Inhalan
Der matophagm des Brown Oval 420  Inhalan
pterinyssinus,

Goheria fusca, Grayish white Oval 435  Inhalan

Unidentified (possibly Magnenia sps)

thedust mitesinrelationto meterological parameters,
Viz., temperature (maximumand minimum), rainfal, and
rel ative humidity (RF) wasa so ca cul ated and recorded.
For thisstudy, different typesof dwellingsat different
locations, viz., dumscomprising (ill ventilated, mud con-
structed houses, huts) , airy, damp, and well-built mod-
ern houses, were selected.

RESULTSAND DISCUSSION

Characterisation of fiedld-and housedust mites

Theresultson theidentification and characteriza-
tion of field-and house dust mitesfound in the coal -
mining and cod-based indudiries’ area of Jharia coalfields
arepresentedin figure 2a-d The characteristics of the
identified eachindividua housedust mitesareincluded
in TABLE 1. Further, from the month-wise data col-
lected on the concentration of theidentified mites, their
year-wise concentrationsfor 2 years (viz. fromApril,
2007 toMarch, 2008, and April, 2008 to March,2009)
in each month wereregularly assessed, in order to un-
derstand themonthly preva ence of mitefaunain Jharia
codfidds. Theresultsare shownintheform of histo-
gramsinfigure3. Likewise, an attempt wasa so made
to correl atethe month-wise preva ence and % concen-
tration of theidentified dust mitesin Jhariacoafields
with those of meterol ogica parameters (temperature,
ranfal, and relative humidity) during the above period
of 2 years(2007-08 and 2008-09) and theresultsare

Monthly % Maximum Minimum Rainfall Aver age

2007-08 contribution temp.(°C) temp.(°C) inmm RH (%)
April 1.0 34.3 30.10 0.0 3334
May 0.0 4562 3453 90.0 2555
June 4.3 41.42 3012 151.0 58.23
July 27.4 34.85 26.45 2131 59.63
August 229 34.4 25.14 260.0 60.54
September  16.8 3359 24.64 1297 62.68
October 11.6 3249 2332 1122 59.37
November 75 25,53  20.38 00 4741
December 4.0 21.06 11.25 282 4579
January 3.7 20.73 10.11 523 4274
February 2.4 22.46 1414 271 4565
March 1.0 24.2 22.6 21.7 54.32

includedin TABLE 2 and 3 respectively. Fromthedata
on month-wise concentrationsof theidentified mites, a
house dust mite calendar was a so prepared and the
sameisdepictedin TABLE 4, from which the presence
of the dust mitesduring aparticul ar period of theyear
can bereadily discerned.

From the picturesof thedust mites(Cf. Figure 2a
d), itisseenthat inall 10 house dust miteshave been
identified and they include : Acarussps., Austrogly-
cyphagusorientalis, Blomiasps., Cheyletuseruditus,
Cheyletus sps., Caloglyphus oudemans, Dermayssus
gallinae, Der matophagoidesfarinae, Dermatopha-
goides pterinyssinus, Goheriafusca,. It may also be
noted from TABLE 3that in addition rothese 10 mites,
3moreunidentified mitespeciestoo arefoundin Jharia
coafieldswhich area so concomitantly preva ent dur-
ing the months July-November. From amongst the 3
unidentified mites, though one is suspected to be
Magnenia sps, yet to be certain, more rigorous and
detailed characterizationisstill needed.

Theidentified mites, being the small microscopic
animdiculesof different colours(dull or shining brown,
red, grey), and ranging between 235 and 512um in
size, and oval or egg shaped in genera, arethe potent
intramura dlergens, the prevalence of which hasbeen
found inthefield- and house dust of coa-mining and
coal-based indugtries’ areas of Jharia coalfields. These
mitesaredl octopod anthropodes of arachindagroup
and they havejointed legsand body cover. Their skin,
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TABLE 3: Month-wise% contribution of housedust mites
vis-a-vis meteorological parameters in Jharia coalfields dur-
ingtheperiod April, 2008-M ar ch, 2009
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TABLE 4 : House dust mite calendar of Jharia coalfields
(Shaded part of theyear indicatesthe presence of housedust
mitesduringtheperiod.)

Monthly % Maximum Minimum Rainfall Average

2008-09 contribution temp.°C temp.°C inmm RH%
April 12 36.4 2486 165 3525
May 0.0 45.9 25.08 38 26..63
June 6.3 38.4 2417 195 57.67
July 24,5 35.31 20.52 2325 55.45
August 20.3 36.01 21.76 1745 63.46
September 185 355 20.66 385 65.22
October 11.2 34,51 2318 715 59.14
November 5.4 25.24 18.72 20 5174
December 5.8 21.21 12.38 0 45.67
January 5.4 21.32 10.62 0 41.88
February 2.3 21.64 12.97 0 42.67
March 13 22.6 1735 225 5441

as seen under the microscope, wastypically found to
be covered with various types of setations or sculp-
tures-acharacteristicindicator which facilitatestheir
identification and dassfication. Thesepyroglyphid mites
areseento haveatypically globular body with ajoined
abdomen and cephal othorax, without any visible seg-
mentation (idiosome). Being of arachindafamily, these
miteshavecharacterigticaly four pairsof articulated legs
withpili or seats, and clawsor suckers. Ingenerd, these
acarine mitesare more akin to spidersand scorpions
thantoinsects, astypicaly and distinctly characterized
by their four pairsof legs.

Mites occur on awide variety of substrates like
dried skin, housedust including mattressdugt, floor dust,
kitchen debris, stored food, poultry and dog medl, cot-
ton seed medl etc.>"8. Mitesgrow well in housedust,
asit providesanutrient medium enriched with organic
substanceslikefood particles, human or domesticated
animal scales, dandersetc., desquamated by themin
thedust of thedwe lings. Mitesare potentid alergens
and theseoffending alergens, more oftenthan not, cause
variousdlergicdisordersand diseases. Mitedebris, skin,
byproducts, and faecal pelletsof mites play important
roleincausngsuchdlergicdisordersin humansashbron-
chia asthma, dlergicrhinitis. Thealergicreactionan
individual may be dueto any component of themite, to
whichtheindividud issendtiveandthedlergicreaction
may beeither dueto body contact or throughinhdation
Thedust miteallergensdiffer intheir route and expo-

Months
JFMAMIJIJASOND

House dust mite calendar

House dust mite species

Acarus sps

Austroglycyphagus orientalis

Blomia sps

Cheyletus eruditus

Cheyletus sps

Cal oglyphus oudemansi

Dermayssus gallinae

Dermatophgoides farinue

Dermatophagoides pterinyssinus

Goheria fusca

Magnenia sps
Unidentified — 1, 2 and 3.

sure, and areaccordingly classified as(i) inhaants, (ii)
ingestants, (iii) contactants, and (in) injectants. Itisob-
served from TABLE 1 that all thedust miteallergens
identified inthe coalfield areasin thisstudy belongto
the category of inhaants, i.e. theallergic disordersin
humans are prone to be caused by inhalation of the
dust inwhichthese mitesare present.

Corréation with environmental parameters

A careful examination of theresultsof TABLE 2
and 3reved sthat the concentration of themitesvaried
during 2 yearsof studies (2007-08 and 2008-09), with
avariationinmeteorologica parameterssuchasroom
temperature, rainfal, relative humidity (RH) etc. Itis
observed that the density of the mite population was
minimum during summer (April, May). Onanaverage,
themaximum number of isolated mitesinA pril was4000
/gdustindumshavingill-ventilated, damp and poorly
constructed housesand hutswith no cement floor, com-
pared towd l-built, well-lighted and airy, modern and
clean houseswith better sanitary conditionin the dust
of whichthenumber of isolated housewas2000/g. This
number significantly declined and the number of iso-
lated mitesin the month of May was 1500g dustindum
dwellingsvis-a-vis 645/g dust in other well-built houses.
Thisdearly suggeststhat high temperaturereaching upto
45°C or more during extremely hot summer experi-
enced inthemonthsof April and May, associated with
very low relative humidity (upto 25-26%) and lack of
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Figure3: Month wiseconcentration of housedust mitesin
coal mining and coal based industries areas in Jharia
coalfields

rans, crestesahighly unfavourableenvironment for the
growth and sustenance of mitefaunainthe housedust.
Quitein contrast to this, during therainy season, span-
ning from Juneto October, thereisagradual increase
inthe number of mites. Inthebeginning, usually after
therains, many eggsof themiteswerefound inthedust
samples collected from all types of dwellings. The
growth of eggswastracked fromlarva through nymphd
and eventually to adult stages. Maximum load of the
alergens, i.e., concentration of themites, wasrecorded
in the months of July and August, when the average
temperature was 34-35°C , associated with average
relative humidity of about 60%. Thecontribution of the
dust mitesduring this period ranged between 20 and
27%. After this, in the month of September, aslight
declineintheallergenload (dust mite concentration)
wasrecorded, which ranged between 16.8 and 18.5%,
when the average temperaturewas 33.5°C and rela-
tive humidity 59% during both theyearsof study. Itis
thus evident that atemperature range of 34-35°C with
humidity around 60%ismost favourablefor thegrowth,
multi plication, and subsequent increasein the popul &
tion of house dust mitesin the coal mining and coal -
based industries’ areas of Jharia coal fields, whereas in
other partsof the country these house dust mitesgrow
and thrive well even at lower temperatures (24-
26°C)and higher RH (70-80%)". Thisimpliesthat in
the environmentsof coalfieldsin genera, and Jharia
codfiddsinparticular, whereusudly relatively hightem-
peraturesand dightly lower percentage of RH prevail
during summer, these house dust mites have accord-
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ingly adopted themsel vesto thrivein such ecol ogical
conditions. Thus, inthe coafields, thefrequent rains
during therainy season play animportant roleinmain-
taining proper RH (60% or more) and required mod-
eratetemperaturefor themitesto grow and survive. It
is, however, intriguing to observefurther that with the
onset of monsooninthemonth of June, the density of
mite popul ation was much less, being 4.3 and 6.3 %
during the period 2007-08 and 2008-09 respectively,
even though the environmental factors were quite
favourable (temperaturein therange 38-41°C, and RH
about 58%). Thismight possi bly be attributed to just
the onset of the reproductive process of the mitesin
Junewhen theeggswerejust being laid or whenthe
eggswereinthelarva stage.

Itisfurther observed fromtheresultsof TABLE 2
and 3that thereisasudden declineinthe population of
mitesinwinter, In November, for example, it was 362
and 275 during the period 2007-08 and 2008-09 re-
spectively, when theaveragetemperaturewas 49.7°C,
with RH around 51%. Thedensity of themitesisseen
toremain practicdly thesame (alow of 4-5) duringthe
months of December and January for both theyears. It
isthusevident from these observationsthat the mor-
phological parametersduringwinter, with prevailing
lower temperaturein therange 21-23°C and low RH
(41-45%) are not favourable for the increase in the
concentration or load of the allergens, whichiswhy
thereissudden and significant declineinthe population
of theallergens during the months of winter (Decem-
ber-February). Itisalso obviousthat rainsdo play an
indirect rolein creating and maintai ning gppropriate con-
ditions of temperature and RH for the reproduction,
growth and multiplication of thedust mitesintheenvi-
ronment atypical to codfidds.

Itisimportant to mention herethat share of house
dust mite population wasinvariably foundtobemorein
bed dust comparedto floor dust in al themonthsand
seasons, Thismight be dueto the association of mites
with human habitat, which readily offersgood substrates
or medium, enriched with organic substanceslikedried
skin, human scales, danders (and d sofood particlesin
such houseswhereresidents eat meal s/snackson the
bed whilewatching TV), providing nourishment to the
mitesfor their growth and sustenance.
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Theincreaseinthe concentration (popul ation) of
thedust mitesisobvioudy pronetoinducehigher preva-
lenceof dlergenicityinsengtiveindividudslivinginand
around the coa -mining and coal-based industries’ ar-
easof thecodfidds. Sinceavariety of housedust mites
arefound to be prevalent in theenvironment of coal-
mining and coal-based industries’ areas of Jharia
codfields, and sncetheseintramura inhalant dust mite
dlergensplay sgnificant roleinrespiratory dlergy, they
often result in clinica manifestationg®2034, Systematic
clinica study ondlergicdisordershasbeeninitiated on
patientsresdinginthesearess, theresultsof which shdl
bereported in our next communication.

Seasonal variation of dust miteconcentr ation

Fromacriticd appraisal of thehistogramsinfigure
3, showing the month-wise concentration of theidenti-
fied dust mitesover 2 years, itisfound that the concen-
tration of all the dust mites detected issubject to sea-
sonal variationinthat their concentrationwasminimal
during summer (April and May), moderateduringwin-
ter (November — February/March), and highest during
therainy seasoni.e. from Juneto October in both the
years. Thisclearly showsthat the climatic conditions
have an important bearing on the growth, and
sugtainability and survivad of thehousedust mites. These
findingsarewell corroborated fromthefindingsof Tilak
and Jogdand®®®!, who, while studying the ecol ogical
exploration of mites, havea so reported significant im-
pact of environment and seasonal variation ontheinci-
denceand preval ence of house dust mites. They have
a sofound highest % concentration of housedust mites
intherainy season, viz., July-September, under conge-
nid environmenta conditions.

Further, from themonth-wisedatacollected onthe
concentration of theidentified mites, their year-wisecon-
centrationsfor 2 years (viz. fromApril, 2007 to March,
2008, and April, 2008 to March,2009) in each month
were regularly assessed, in order to understand the
monthly prevaence of mitefaunain Jnariacodfields.
Theresultsareshownintheform of histogramsinfig-
ure 3. Likewise, an attempt was a so madeto correl ate
themonth-wi se preva ence and % concentration of the
identified dust mitesin Jhariacoalfiel dswith those of
meterol ogical parameters (temperature, rainfall, and
relative humidity) during the above period of 2 years
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(2007-08 and 2008-09) and theresultsareincludedin
TABLE 2 and 3 respectively. From thedataon month-
wiseconcentrationsof theidentified mites, ahousedust
mite calendar wasd so prepared and thesameisshown
iInTABLE 4, fromwhich the presence and concentra-
tion of the dust mitesduring aparticular period of the
year can bereadily discerned.

The presence of Cheyletus eruditus, in associa
tion with abundant Ch. Malaccensis mitesin stored
food grainshasbeen found in Turkey™ and Egypt!®.
Theubiquitouspresence of theasthmacausng mitesin
the house dust has also been reported in other
countriesal o, viz., England, Germany, Switzerland, Fin-
land, Norway, Spain, Iran, Pekistan, Austrdiam Brazil,
Argentenia, Surinam, The Netherlands, USA, Japan,
Canadd®1. WhilethemiteD. pteronyssinusisthemost
predominant HDM in Europe and Japan, the mite D.
farenaeismost foundin NorthAmericaand UAR From
the present studly, it, however, manifestsitsdlf that inthe
environment of Jhariacoafieldstwo HDMs, namely,
D. pteronyssinusand D. farenae aremost commonly
prevalent, the% concentration of thelatter being domi-
nant (ca. 40%) as compared to theformer (<20%).

CONCLUSIONS

Aimedto assessand understand themitefaunaspe-
cifictotheenvironment of coa mining and coal-based
industries’ areas of Jhara coalfields, the present study
hasevinced that avide variety of dust mites, some of
them being uncommon and 2 unidentified, are preva-
lent inthefield dust and house dust which are specific
tocodfields. Inall 11 typesof coalfield-specific dust
miteswereidentified, viz. . Acarussps., Austroglycy-
phagus orientalis, Blomia sps., Cheyletus eruditus,
Cheyletus sps., Caloglyphusoudemans, Dermayssus
gallinae, Der matophagoidesfarinae, Dermatopha-
goides pterinyssinus, Goheria fusca, Magnenia sps,
someof which arepotentia alergens, responsiblefor
causing hedth hazardsmanifested by different skin, res-
piratory and other allergic disordersin humans. Save
for themonth of April and May, the prevaence of these
miteswasfound throughout al other monthsof theyear,
dbatinthear varying concentrations, themaximum con-
centration being during therainy season (middleof June-
September). All These mitesareinhaant typesand are
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potent allergens, responsiblefor causing such dlergic
diseasesasbronchid asthma, dlergicrhinitis, whichare
most common allmentsamong the popul ace, especidly
thecoa minersand other personsworkingor livingin
and around the cod mining and cod-based industries’
areaof Jnariacodfidds.
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