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Abstract: Due to the complex composition of organic dust it is difficult to point at one

or a few components causing pulmonary health problems in different occupational
environments. The aim of the present study was to develop a method which aims at
measuring the general potential of organic dust to inflict a pulmonary inflammation
regardless of the actual composition of the dust. The bioassay is based on measurement
of interleukin-8 (IL-8) secretion from a lung epithelial cell line (A549) 24 hours after
addition of test compound. The test compounds for method development and
characterization were different types of lipopolysaccharide (LPS) and glucans,
formaldehyde, methyl methacrylate (MMA), 2,4-dinitro chlorobenzene (DNCB), nickel
sulphate, and sodium dodecyl sulphate (SDS). The dust samples were liquid extracts
from cotton dust, compost dust, school dust samples, and dust from household waste.
The bioassay had a linear dose-response relationship when stimulated with LPS from
Escherichia coliup to 180ug/ml. The day-to-day variation was reduced when the
estimated potency factor was corrected relatively to the IL-8 secretion obtained with the
positive controls. Three types of LPS induced IL-8 secretion in the bioassay. The
potency of LPS fronKlebsiella pneumoniagvas 2-3 fold higher than the potency of
LPS fromE. coliandPseudomonas aeruginasBwo glucans from yeast did not induce

IL-8 secretion, whereas Curdlan (glucan from a Gram-negative bacterium) did, but part
of the activity was due to a soluble compound perhaps indicating an active non-glucan
contamination of the sample. Formaldehyde had a potency similar to that of LPS from
K. pneumoniaewhereas nickel sulphate had a much weaker potency. In contrast, the
contact allergens DNCB and MMA did not induce IL-8 secretion, neither did the
irritative ionic detergent SDS. The experiments on liquid extracts of different organic
dust samples revealed profound differences. The potency of extracts of the two cotton
dust samples was similar to the potency of the extract of compost dust. However, the
extract of compost dust was far more cytotoxic. In comparison, the potency of liquid
extracts of samples from a school was up to 10 fold higher than the potency of the
cotton dust and compost samples. A preliminary experiment on dust from household
waste suggested that the insoluble part of dust may have a poténiy 1 fold

higher than the potency of liquid extracts of dust.
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INTRODUCTION mucous membranes in the throat to severe diseases such
as ODTS (Organic Dust Toxic Syndrome), allergic and
Health problems caused by exposure to airborriexic asthma, bronchitis and byssinosis [19, 20, 28].
organic dust range from light irritation of the eyes an&ulmonary health problems related to inhalation of
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bioaerosols are seen in many different occupations such a®urified compounds from bacteria and fungi: LPS from
the farming and animal industry, sewer workers, waste. coli serotype O55:B5 (Sigma product No. L 2637),
recycling workers, etc. [20]. Larssat al. [12] reported LPS fromPseudomonas aeruginos&rotype 10 (Sigma
that the exposure to swine dust induced an intenpeoduct No. L 8643), LPS frorKlebsiella pneumoniae
inflammatory reaction in the airways, which was assesséfligma product No. L 1770), Curdlan consisting mainly
especially by an increase in neutrophilic granulocytes f B-1- 3-D-Glucan from the Gram-negative bacterium
bronchoalveolar lavage. Alcaligenes faecalis(Sigma product No. C 7821),
Airborne organic dust, consisting of many differenzymosan cell wall extract frofBaccharomyces cerevisiae
particles of biolo_gical origin, may be very comp_lex iN(Sigma product No. Z 4250), purified glucgsi— 3-D-
nature. Endotoxin from Gram-negative bacteria an@lucan) fromSaccharomyces cerevisig8igma product
B-1-3-D-Glucan from fungi are important biologically No. G 5011). The LPS compounds were dissolved in
active constituents of organic dust [7, 32]. However, growth medium, and the glucans were held in a
multitude of other active components may also be preseigmogenous suspension in medium.
in organic dust, especially from microorganisms such asQOrganic dust samples: Liquid extracts of cotton dust and
bacteria and fungi, but also inorganic compounds. Orgamcweek old compost of biodegradable household waste
dust from different workplaces can have very differenere kindly donated by Drs. T. Sigsgaard and V. Roepstorff,
composition, and even dust from the same workplace maiversity of Aarhus, Denmark. The extracts had been
vary in composition. Therefore it is difficult to point atprepared by washing dust (1 : 10 w/v) in either 0.125 M
one or a few components being the main cause of headifhmonium hydrogen carbonate (“Bract IV” and K5U II”
problems, i.e. the components which are relevant to measgi@t samples) or pyrogen free water (“Bract II” sample),
in occupational surveillance programmes. followed by filtering, freeze drying of the extract, and
The establishment of a method which can measure tally dissolving in a small volume of pyrogen free water
general potential of the organic dust to inflict a pulmonargl ml added to the freeze dried extract from 1.25 g dust)
inflammation, regardless of the actual components comprisiz®, 24, 29]. Two dust samples from a Danish school with
the airborne organic dust, may overcome some of th@quently cleaning were kindly donated by Dr. C.K.
problems related to risk assessment of complex organic dugtilkins, National Institute of Occupational Health, Denmark.
The epithelial lining of the lung is an important firstThese samples were extracted in water and sterile filtrated
line of defence against organic dust particle after inhalatiqgample AB: 0.1635 g in 5.0 ml; sample 31L: 0.1786 g in
Although it may not be a central part of the immung.0 ml). Airborne dust from household waste was generated
system, the lung epithelium is involved in the inflammatiom a rotating drum, collected on a filter and resuspended in
process. It is now generally accepted thagl epithelial pyrogen-free water, sterilized with 0.5% formalin [9],
cells, after stimulation with lipopolysaccharide (LPS) or proayashed and resuspended in media. The insoluble fraction
inflammatory cytokines such as interleukin-1 (IL-1) andvas held in a homogenous suspension.
tumour necrosis factor (TNF), produce and release different
cytokines such as: interleukin-8 [, 18, 31], interleukin-6  Cells. The A549 (ATCC) lung epithelial cell line was
(IL-6), granulocyte monocyte-colony stimulating factorgrown in Hams F'12 medium supplemented with 100 1U/ml
(GM-CSF) and interferon (IFN) [5]. IL-8 is a pro- penicillin and 10Qug/ml streptomycin, 2 mM L-glutamine
inflammatory cytokine, which, together with IL-1, IL-6 andang 109% foetal bovine serum (FBS) (all reagents from
TNF, are the first mediators produced during inflammationz|sco BRL, Life Technologies, Denmark). The A549
The aim of the present study was to develop a methed)s were grown at 366 and 5% CQ@in Nucleon tissue

for screeningl the hazard_s of ch_emicals and organic dlé?ﬂture flasks (GIBCO BRL, Life Technologies, Denmark).
components in the working environment. The method Is

based on quantitative measurements of IL-8 secretion

_fron_1 a h“mar! pulmonary cell Im_e (A.549) af_ter St'.m.UIat.'o%ree days. Hereafter the culture medium was replaced.
in vitro. A549 is a human Iung epithelial cell line orlgl'natlngAfter additional 24 hours the monolayer was treated with
fro_m a 58_year old male with alveola_lr _Iung carcinomg,, psin, and 1 x 10cells were transferred to each well in
This cell line shares many characteristics with alveol Nucleon 24-well plate (GIBCO BRL, Life Technologies,
type Il cells and is regarded as such [14]. Denmark), where they were cultured to confluency (48 hr
with change of medium after 24 hr). Hereafter the culture
MATERIALS AND METHODS medium was replaced with 1.0 ml fresh media containing
the test compound in question (or positive control
Chemicals.Pure chemical test substances: Formaldehyggmpound), and the plate was incubated for additional 24
(Sigma product No. F 1268); methyl methacrylate (Sigmgours. Each test compound was tested in triplicate at a
product No. M 1283), 2,4-dinitro chlorobenzene (DNCBgeries of different concentrations. Finally, the culture
(Sigma product No. C 6396), nickel sulphate (NM8B,0) medium from each well was collected separately and
(Sigma product No. N 4882), sodium dodecyl sulphatstored at -88C until analysis for IL-8 content.
(SDS) (Sigma product No. L 4509).

The bioassay.A549 cells (16) were first cultured for
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P - Table 1. Potency factors (calculated from the linear part of the dose-
16 L= P. aeruginosa response curves) of different types of LPS and glucans. For each test
14 K. pneumoniae substance results from different days are shown together with the potency
—O—E. coli factor corrected with the control values relatively to the mean of the
12 L+ control.
€ 10 ~ Test substance IL-8 induction LPS corrected TNF corrected
0 IL-8 induction  IL-8 induction
c% 8 1 ng IL-8/ug ng IL-8/ug ng IL-8/ug
= 6 LPS 0.04 0.09 0.03
4 (E. colj 0.05 0.07 0.03
0.06 0.07 0.04
2 4 0.08 0.06 0.03
LPS 0.04 0.08 n.d.
0 ! (P. aeruginosp 0.09 0.06
0 50 100 150 200 250 0.16 0.10
LPS (ng/ml) LPS 0.12 0.44 n.d.
. . . (K. pneumonip 0.38 0.23
Figure 1. Dose-response curves produced after stimulation of 0.38 025
A549 with LPS from E. coli P. aeruginosaand K.
pneumoniaen 24 hours. The curves are drawn between the Curdlan 0.02 0.01
mean of several samples (n = 9). The standard deviation 0.0043 0.015 0.011
(vertical lines) is shown for LPS froB coli. 0.0105 0.012 0.014
Curdlan liquid 0.0054 0.005 0.006
The concentration of IL-8 in each of the collectednsoluble
medium samples was determined in duplicate using Glucan 0 0 n.d.
standard IL-8 ELISA kit (BIOTRAK", Amersham LIFE = zymosan 0 0 n.d.

SCIENCE, Denmark). :
. . n.d. - Not determined.
In the data evaluation the concentration of IL-8 was

plotted versus the concentration of test compound usedjas 17 ng/ml. When the assay was performed on 4
the in vitr_o stimulation. If a linear dose-response CUNVeitarent days during a period of 1 month some degree of
was obtained the potency factor of the test compound (gdy t_day variation in the estimated potency factor was
IL-8 secreted from T0A549 cells in 24 h pepg of test gpserved (Tab. 1). This day-to-day variation was reduced
compound) was estimated from the slope of the curvghen the estimated potency factor was corrected relatively
When tested in a broad range of concentrations, someygfthe |L-8 secretion obtained with the positive TNF
the test compounds tended to have a bell-shaped doggntrol (Tab. 1).
response curve indicating cytotoxicity (and reduced IL-8 Figure 1 shows three examples of dose-response curves
secretion) at the highest concentration. In this case thg the stimulation of A549 cells with LPS of different
initial part of curve, being approximately linear, was usegrigin. Stimulation of A549 with LPS from. pneumoniae
for the estimation of the potency factor of the test compoungyoduced a quite different response compared to stimulation
Biological assays tend to show some degree of day-i@ith LPS from the two other strains. In this case a bell-
day variation. To reduce the day-to-day variation thghaped curve was obtained, having a peak in IL-8 secretion
estimated potency factor for a test compound Wag an | pS concentration of about F@/ml. At higher
normalized relatively to the IL-8 secretion obtained with.,cantrations of LPS the IL-8 secretion drops and levels
the positive control samples being either 380ml of ot probably due to some cytotoxic effects. When A549
LPS fromE. colior 10 ng/ml of TNFer. Each control was was stimulated with LPS frof. aeruginosathe linearity
divided by the target value (the mean of all the controlgy the dose-response relationship was not as convincing as

and used to correct the potency factors. the one obtained with LPS froB coli, and a large day-
to-day variation in the estimated potency factor was
RESULTS observed (Tab. 1). In these experiments a positive control

o . containing 10Qug LPS fromE. coli was included. When

The AS49 response to LPSPreliminary experiments ine estimated potency factors were corrected relatively to
revealed that the A549 cell line did not produce TiNB¥  this control, the day-to-day variation was reduced for all
IL-1a when stimulated with LPS frof. coli. Therefore three types of LPS. After correction, LPS froka
only the IL-8 secretion was measured in the mediugmeumoniaeseemed to be more potent than LPS from the
samples after stimulation of the cells. two other species of Gram-negative bacteria.

The basal parameters of the assay were optimized using
LPS fromE. colias a model stimulant. Method evaluation The A549 response to glucansFigure 2 shows
[21] revealed a linear dose-response relationship when ttémulation curves for three different glucans. Zymosan
cells were stimulated with LPS fronE. coli in and Glucan, both from baker's yeaS cerevisiage
concentrations up to 18@/ml. Limit of detection of LPS produced a very small or lacking response. In contrast,
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Table 2. Potency factors (calculated form the linear part of the dose-

14 oL~ Zymosan response curves) of different pure chemical test substances. For each test
—A— Glucan _ substance results from different days are shown together with the
12 T - @— Curdlan potency factor corrected with the control values relatively to the mean of
the control.
10 +
@ Test substance IL-8 induction LPS corrected TNF corrected
0 IL-8 induction  IL-8 induction
i ng IL-8/ug ng IL-8/ug ng IL-8/ug
= Formaldehyde 0.08 0.17 0.11
0.12 0.28 0.14
Nickel sulphate 4.77 x 10 1.24 x 16 0.71x 16
8.39 x 10 1.06 x 1G¢ 1.09 x 1G¢
‘ Methyl 0 0 0
‘ methacrylate 0 0 0
600 Dinitro 0 0 0
LPS (ug/ml) chlorobenzene 0 0 0
Figure 2. Dose-response curves produced after stimulation of Sodium 0 0 0
A549 with glucans in 24 hours. Curdlan originates fram dodecy! sulphate 0 0 0

faecalis Zymosan and Glucan originate frof cerevisiae
Each curve is drawn between the mean of several samples (n
= 6). The standard deviation (vertical lines) is shown for

Curdlan. 0.01% which neither did induce IL-8 secretion from the

cells in the blank samples.

The A549 response to dust sampleshe aim of these
preliminary experiments was to see whether the A549 cell
@ssay could be used to distinguish between different

gqueous extracts of organic dust samples. Since the method

Curdlan, being #-1- 3-D-Glucan from a Gram-negative
bacteriumA. faecalis resulted in an induction of IL-8
secretion from the A549 cells. This potency of the solub

part of Curdlan was not caused by a contamination wi sample extraction did not allow for a determination of

LPS, since Limulus Amoebocyte Lysate test (LAL-test) 0§7e extraction efficacy the concentration of test substance

this sample tu'rned .OUt negative (results not shown jas expressed as the weight of dust per ml. Consequently,
However, centrifugation of the sample and resuspensign

: . . e estimated potency factors for dust should not be
of the insoluble fraction of Curdlan in an equal volume ompared with the potency factors of the tested chemicals
media, revealed that the soluble fraction itself cauttlice P P y

IL-8 secretion (Tab. 1) or purified microbial toxins. However, the estimated
i potency factors of extracts from the different dust samples
can be compared (Tab. 3).
Extracts of two dust samples (31L and AB) from a
chool resulted in an increase in IL-8 secretion up to “9 mg
ust per ml”. It should be emphasized than only minute

The A549 response to pure chemicalformaldehyde,
nickel sulphate, methyl methacrylate (MMA), dinitro
chlorobenzene (DNCB) and sodium dodecyl sulphal
(SDS) are all known contact allergens or irritants. In
general these agents were tested at very low concentrations
to prevent cytotoxic effects. These effects can be detectEple 3. Potency factors_ (calculated fr_om the linear part of the dose-
in microscopy analysis as profound changes in cdfPPorse cives) o affent o dust sampies Resute fon
morphology. The estimated potency factors are present&gan of the control is also shown.
in Table 2.

Formaldehyde resulted in a bell-shaped dose-responksst substance  IL-8induction  LPS corrected  TNF corrected

. . . IL-8 induction  IL-8 induction
curve with maximum value at 3ug/ml. At higher Liguid extracts ng IL-8/ig ng IL-8/ug ng IL-8/y1g

concentrations cytotoxic effects were seen. Nickel sulphate:

resulted in a linear dose-response curve up topgdl (CBC;gg{‘ISUSI 42x10 9.18x 10 n.d.

NiSO;. _At concentrations of NiSQabove 100ug/ml Cotton dust 8 x 10° 172 % 16 nd

cytotoxic effects were observed. (Bract IV)

~ Stimulation with MMA did not result in a significant ;0. gust 4% 10° 769 x 16 nd.

induction of IL-8 secretion, and the values could not besu iy

distinguished from the background level. The same wWagqo dust 1.4 x 16 111 x 1d 2.06 x 16

the case for SDS (concentrations above ig0nl were (31L)

cytotoxic) and DNCB (cytotoxic above u@/ml). It should  School dust 9.6 x 10° 5.31 x 10 8.19 x 16

be noticed that DNCB was dissolved in dimethy! sulfoxid"B) _

(DMSO) and then added to the culture media. Hence in afsoluble fraction 0.048 0.01 n.d.

&S household

sample wells the concentration of DMSO was adjusted 1O cte dust

n.d. - Not determined.
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amounts of dust were available, and many of the valudse IL-8 response obtained with the positive controls
were below the background level. resulted in a reduced day-to-day variation (Tab. 1).

Cotton dust extracted in water (Bract II) and in Itis well known, that LPS of different origin may show
NHsHCO; (Bract 1V) resulted in approximately similar large differences in pyrogenic properties when tested in
linear dose-response curves in the stimulation range upaimal models [10, 25]. Perhaps in agreement the present
“100 mg dust per ml”. At the highest concentrations d$tudy revealed that LPS frofa. coli andP. aeruginosa
Bract IV minor cytotoxic reactions were observed. Ihad about the same potency whereas LPS fiom
contrast, the compost dust extract (K5U Il) produced @neumoniagvas more potent.
bell-shaped curve, and cells stimulated with extract of 100 Fungal spores are often found in large numbers in
mg/ml K5U Il showed a strong cytotoxic response whehioaerosols from occupational environments in agriculture
examined by microscopy. and in the waste collection and recycling industry [19,

The insoluble fraction of formalin treated dust from20]. In controlled exposure experiments it has been
ordinary household waste, resulted in a high IL-8emonstrated that inhalation of glucans can inflict
secretion, 75 ng when the A549 cells were stimulated wighulmonary inflammation [26]. However, the dose needed
1.6 mg. This gives a high potency factor (Tab. 3). Theas high, and the results from controlled exposure of
dose-response curve was bell-shaped, indicating a cytotdxigcnan volunteers suggest that glucans are less potent than
response at concentrations higher than 1.6 mg dust. LPS. In the present study glucans of fungal origin did not

possess the ability to induce IL-8 secretion from epithelial
DISCUSSION cells, wherea§-1- 3-D-Glucan from the Gram-negative
bacteriumAlcaligenes faecalifad a potency factor about

Preliminary experiments revealed that the A549 cefine third of the potency of LPS from coli (Tab. 1). A
line did not produce TNFE- or IL-1a when stimulated fraction of this activity was water soluble indicating a
with LPS fromE. coli. Similar results were obtained by potent non-glucan contamination. However, the difference
Spriggset al. [30] working with A549 and other tumour between the potency @§f1 - 3-D-Glucan from the Gram-
epithelial cell lines, and Agae al.[2] in their studies on pegative bacterium (Curdlan) versiisl— 3-D-Glucan
the human kidney epithelial cell line A498 and the humagpym, yeast is still unexplained.
bladder epithelial cell line J82. In agreement with the |, the present study different chemical compounds with
reports of Cromwellet al. [6] the bronchial epithelium ynown jrritative or contact allergenic properties were
was shown to be a potent source of IL-8 productioResteq to elucidate the specificity of the A549 bioassay.
Therefore, only IL-8 secretion from the A549 cells wagoth formaldehyde and nickel sulphate are well known
measured in the present study. _ contact allergens giving rise to type IV hypersensitivity

Depending on the employed concentration range of tagt 4 13 16, 17]. In the A549 bioassay formaldehyde and
compound the dose-response curve was either linear fgge| sulphate induced IL-8 secretion (Tab. 2).
bell-shaped if the test compound was cytotoxic at t€rmaldehyde had a potency similar to that of LPS from
higher concentrations. The potency factor of the teRl pneumoniae whereas nickel sulphate had a much
compound (i.e. its capability to induce IL-8 secretion froMyeaker potency. In contrast, the strong contact allergen
A549) was estimated from the slope of the dose-responggiiro chlorobenzene (DNCB) [3, 27] did not induce IL-8
curves. For bell-shaped curves the potency factor Wagcretion from A549 epithelial cells. Neither did methyl
estimated from the initial slope of the curves. The '”'t'%ethacrylate (MMA) which has been reported to induce
velocity of the dose-response curves corresponds to upational contact allergy among workers handling this
maximal velocity of Michaleis-Menton first order k'net'cscompound [15]. Finally, the strong, irritative ionic
For complex samples, however, it is not possible to givetergent sodium dodecyl sulphate (SDS) did not induce
rational suggestion of the dominating kinetics, dptiori || _g production in A549 epithelial cells.
we expect that a first order kinetic model would be a gased on results from tests with pure chemicals and
fairly good approximation. Therefore, the initial slope will_pg gnq glucan of different microbial origin it is tempting
be the best possible measurement of the IL-8 induction @f gpeculate that the induction of IL-8 secretion from
the sample. _ A549 epithelial cells may be dependent on the presence of

Several reports emphasize that TNF-strongly specific receptors. This may explain why some, but not all
stimulates 1L-8 production from lung epithelial cells [6Jow molecular weight allergens have a potential for
11], and TNFa may therefore be considered arinduction of IL-8 secretion, and also that an unspecific
appropriate positive control for the general ability of théritative stimulus will not give rise to a specific IL-8
cells to produce and secrete IL-8. Pugih al [22] response. Research is needed to elucidate the basic
suggested that epithelial and endothelial cells amechanisms of induction of secretion of IL-8 from
stimulated with LPS through binding to a soluble recept@pithelial cells. However, our results demonstrate that the
(sCD14). Hence, LPS may serve as a positive control fepecificity of the assay is considerably broader than that
the presence of specific receptors on the surface of tbithe Limulus Amoebocyte Lysate assay.
epithelial cells. The present study demonstrated thatThe experiments on liquid extracts of different organic
correction of the estimated potency factors relatively tdust samples revealed profound differences between these
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samples with respect to their potency (Tab. 3). Detailadlls and enhancement by IL-1-beta and tumor necrosis factor-alfa.
chemical and microbial analysis of the dust extracts w4&munologyl992,77, 330-337.

7. Fogelmark B, Goto H, Itoh W, Kojima T, Mizuno D-l, Rylander
not performed’ but the potency was not related to th@, Sugawara |, Suzuki M, Tanaka S, YuasaHKst Glucan Inhalation

C_Ontent of endotoxin in the samples, as measured with th&icity Workshop, Report 4/9Committee on Organic Dusts, ICOH,
Limulus Amoebocyte Lysate assay (results not shown). Sweden 1991. _ _
The potency factor for the extracts of the dust samples8- Grob PM, David E, Warren TC, DeLeon RP, Farina PR, Homon

; ; : . Characterization of a receptor for human monocyte-derived
was estimated on the basis of the Welght of dust per éutrophil Chemotactic Factor/Interleukin-8.Biol Chem1990, 265,

and not on the actual concentration in the extracts. Singg 1.g316.

the extraction efficacy is unknown, it makes no sense t09. Hedges S, Svensson M, Svanborg C: Interleukin-6 response of
compare these values with the potency factors obtainegithelial cell lines to bacterial stimulatiam vitro. Infect Immun1992,

for LPS, glucans and pure chemical compound§® 1295-1301.

. . . 10. Helander I, Salkinoja-Salonen M, Rylander R: Chemical structure
However, it may be valid to compare the eStlmate:gnd inhalation toxicity of lipopolysaccharides from bacteria on cotton.

potency factors of liquid extracts of the different dusffect Immur1980,29, 859-862.

samples (Tab. 3). Several reports have documented thatl. Kunkel SL, Standiford TJ, Kasahara K, Strieter RM: Interleukin-8
exposure to cotton dust and compost dust may infli¢t-8): The major neutrophil chemotactic factor in the Iugp Lung
severe pulmonary health problems [20, 24, 29]. In tHges1991.17 17-23.

dv th f f th 12. Larsson K, Eklund AG, Hansson L-O, Isaksson B-M, Malmberg
present study the potency of extracts of the two COttQﬂ Swine dust causes intense airways inflammation in healthy subjects.

dust samples (Bract Il and Bract 1V) was similar to th@m J Respir Crit Care Me#994,150, 973-977.

potency of the extract of compost dust (K5U II). 13.Lemiére C, Desjardins A, Cloutier Y, Drolet D, Perrault G,
However, the extract of compost dust was far moreatier G, Malo J-L: Occupational asthma due to formaldehyde resin
cytotoxic indicating a health damaging potential which igust with and without reaction to formaldehyde gas. Respir J1995,

. . . , 861-865.
not related to induction of IL-8 secretion. Only small” 14 mason R3, williams MC: Type 11 alveolar cell. Defender of the

amounts of dust were sampled from the schools (31L aggeolusAm Rev Respir Di$977,115, 81-91.

AB), and the uncertainty of the estimated potency factor 15. Mirer AJL: Skin Problems among Dental TechniciafhD

for these two samples was high Nevertheless. the rest]]ggsis. Arbejdsmiljginstituttet og Kagbenhavns Universitet, Copenhagen
L . ’ ! 6 (In Danish).

indicate a very hlgh potency of these samples, up to EI: 16. Nielsen JL, Poulsen OM: Critical review: the lymphocyte

fold higher than the potency of the cotton dust anghnsformation test for nickel allerggontact Dermatitis. 996, Submitted.
compost samples (Tab. 3). This high potency of dust from17. Norback D, Bjérnsson E, Janson C, Windstrém J, Boman G:

indoor air suggests that organic dust, even at |of\pthmatic symptoms and volatile organic compounds, formaldehyde,

: : : carbon dioxide in dwelling®ccup Environ Med 995,52, 388-395.
concentration, may be an important parameter govermﬁ@‘:’l& Oishi K. Sonoda F,g@;<ob£yashi S, Iwagaki A. Nagatake T,

the indoor air quality. Matsushima K, Matsumoto K: Role of interleukin-8 (IL-8) and an
The potency factor for the insoluble fraction of organignhibitory effect of erythromycin on IL-8 release in the airways of

dust from ordinary household waste was only a factor eftients with chronic airway diseasetfect Immun 1994, 62,

10 below the potency factors of the LPS samples. THi$45-4152.

o . . . 19. Poulsen OM, Breum NO, Ebbehgj N, Hansen M, Ivens Ul, van
indicates that the insoluble fraction of organic dust rath@f;.eld D Malmros P. Mathiassen 'i’ Nielsen BH. Nielsen EM
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