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Abstract: Occupational inhalation of organic dust may be a cause of numerous
symptoms and diseases. Organic dust consists of various biological compounds which
induce inflammatory reactions in the lungs on an immunotoxic or allergic basis.
Bacteria and their metabolites, moulds and their spores, mycotoxins, glucans, and other
still unidentified substances, can be potential aetiologic factors of diseases caused by
organic dust. The aim of this study was to determine the concentration and composition
of airborne microflora in typical Polish swine buildings and to assess the health
conditions of the workers employed within them. Total concentration of microorganisms
in the air of five examined swine breeding farms ranged from 613.7-1246.7 x 10
cfu/n? (mean value 930.6 x i@fu/ nT).The examination of 53 employees working in

the swine buildings included their medical history, physical examination, spirometry,
and allergological tests. Work-related symptoms were reported by 31 (58.5%) of the
subjects. No abnormal findings were present upon physical and spirometric
examinations. The results suggest the common occurrence of work-related respiratory
disease in swine workers, mostly corresponding to the Organic Dust Toxic Syndrome
(ODTS).
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INTRODUCTION threshing on workers’ health and the name for this
condition is proposed as “the illness of thresh workers” [24].
Exposure to organic dust can occur in different Contemporary research has proved, that exposure to
environments, broadly speaking in an agricultural asrganic dust inhalation can generate many different
industrial environment, in houses and offices. In each gfoups of diseases connected with the respiratory tract,
these surroundings, organic dust is released fromcluding: allergic alveolitis, organic dust toxic syndrome,
miscellaneous sources and is also created by differdmbnchial asthma, chronic bronchitis and bissynosis [12,
mechanical processes, which result in the collectio22, 28]. The main reasons provoking the above-mentioned
concentration and distribution of dust. changes are, as is presently believed, biological factors
Worldwide, hundreds of millions of agriculture sectorexisting in animal or plant dust, which can stimulate
food, textile and timber industry employees are exposeadlergic and toxic reactions in organisms of exposed
to constant inhalation of heterogeneous organic dugiople [13, 14, 22, 33].
which could possibly alter their state of health. The For the first time, Donharmat al.in 1977 observed the
effects of organic dust on human health were describbdrmful effects of work with swine on the respiratory
for the first time in 1555 by the Danish bishop Olausract of employees [11]. In the mid-eighties more studies
Magnus, in his book “Historia de Gentibus Septentrionalibush harmful influence of work in pig farms have appeared
in which is presented the influence of dust released duriftgy 7, 8].
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In Poland, up to now, epidemiological studies concerning Skin prick test was done with the use of 5 environmental
the influence of organic dust in swine-breeding farms aalergens Acinetobacter calcoaceticusArthrobacter
the health state of local employees have not been performegdbbiformis Corynebacterium xerosis Endomycopsis
The aim of this study was to estimate the degree oépsularisand swine serum protein). Agar gel double
exposure of swine-breeding farm employees to dust adifusion test was carried out according to Oucbhistl
microbial air contaminants, clinical evaluation of the staf@9], with 12 environmental allergens (Tab. 5).
of health of workers exposed to organic dust, and an
attempt to find a relation between exposure to aerogenicClinical examination. A thorough medical history was
biological factors and the state of the respiratory tratdken, with the application of two types of questionnaires:

among workers of swine farms. » ATS standard questionnaire, evolved by Ferris (1978)
[18], recommended by the American Thoracic Society
MATERIAL AND METHODS (ATS).

» Questionnaire evolved at the Institute of Agricultural
Examined group.The study was carried out on a group Medicine in Lublin, concerning exposure to organic
of 53 people, working in pigsties in the eastern part of dust and evoked symptoms and signs. Several features
Poland. Thoroughly examined were 15 workers from swinewere defined in this questionnaire: the kind of exposure
buildings in village “S” of the Lublin region, 17 workers (plant and/or animal dust), different types of symptoms
from village “K”, Chelm region, and 21 workers from and signs (both respiratory and general), time intervals
village “P”, Zamos¢ region. The group consisted of 18 men between exposure and the onset of illness, duration of
and 35 women, aged between 21-60 (mean age#38.9 sickness.
8.06 years). As much as 35 persons were cigarette smoker§he nature of auscultatory phenomenon over lung
2 were former smokers and 16 have never smoked. fields was evaluated by auscultation. Respiratory system
functional tests were performed with the use of a
Control group. The control group consisted of 53spirometer type Vitalograph Eutest 2 L (VT-16), produced
workers of an industrial factory (machinery industry)by Medicor, Budapest. The following parameters were
located in the city of Lublin, with no exposure to organiestimated: forced vital capacity (FVC), forced expiratory
dust. This group consisted of 19 men and 34 women, agealume in one second (FEV index FEV{(,FVC according
between 25-56 (mean age 48.0.43 years). As much as to the American Association for Respiratory Care (AARC),
21 persons were active smokers, 32 have never smokedt991 [1]. Results were displayed as absolute values and as
a percentage of due value, according to the standards of
Environmental studies. Studies were performed in 3 the European Community of Coal and Steel (ECCS) [31].
state owned farms located in the following villages: “S” X-ray examination of chest was also done in all subjects.
in Lublin region, “K” in Chelm region, and “P” in Zamos¢
region. Statistical analysis Statistical analysis was made by
Student’s t-test and analysis of variance ANOVA, using
Methods of air examination Air samples were Statistica ver. 4.3. package.
collected in the very centre of an examined piggery, at a
height of 145 cm. Microbiological samples were collected RESULTS
directly on agar plates, with the use of a custom designed
slit sampler, so called “selective aerobioscope” [15], Air pollution in piggeries. Total concentration of micro-
which enables the determination of a total number &rganisms in the air of five examined swine farms was in
microorganisms in the air and its respirable fraction, i.éhe range of 613.7-1246.7 x*iu/m’ (mean value
that part of microbial aerosol, which has the ability t§30.6 x 18cfu/n?). Qualitative composition of mesophilic
penetrate into alveoli. bacteria in swine farms located in villages “S” and “K”
In order to determine the concentration of dust arndias characteristic by frequent occurrenc€af/nebacterium
bacterial endotoxin, air samples were collected with tt&pp. andArthrobacter spp., whereas in swine farms
use of a AS-50 aspirator (TWO-MET, Zgierz, Poland) ofpcated in village “P” prevailed Gram-positive micrococci.
preweighted polyvinyl chloride filters. Concentration ofQualitative composition of microorganisms in the air of
endotoxin was determined using Limulus test by Levin@bove described places is presented in Figure 1.
and Bang [23]. Concentration of mesophilic bacteria in the respirable
fraction of microbial aerosol made up 22.5-49.1% of the
Allergological examinations.Microbial antigens were total concentration of these microorganisms in the air. In
prepared from the potentially allergenic [14, 16] straine case of Gram-negative bacteria, fungi and thermophilic
commonly found in the air of swine buildings. Theactinomycetes, respirable fraction made up respectively
antigens were selected for the research based on owh5-52.7%; 31.1-100.0%; and 0-49.2% of the total
results and literature data. The lyophilised extracts @éPncentration in the air.
bacterial and fungal mass were used, prepared adconcentration of dust in the air of examined piggeries
described by Milanowskét al. [28]. was between 3.03-14.05 md/tmean value 8.76 mgAin
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Table 1. Frequency of positive skin reactions in piggery workers and
control group.

Allergens Piggery workers Control group

n % n %
Acinetobacter calcoaceticus 22 415 = 5 9.4
Arthrobacterglobiformis 18 33.9 ¥+ 2 3.8
Corynebacterium xerosis 22 41.5 ** 7 13.2
Endomycopsis capsularis 19 35.8 ¥+ 4 7.5
Swine serum protein 11 20.7 * 2 3.8

S1

S2

B Gram (-) bacteria

[l Corynebacteria

OThermophilic actinomycetes

Figure 1. Composition of microflora in the air of examined piggeries.
S1 - fattening-building in village “S”, S2- farrowing-building in village “S”
K1 - fattening building in village “K”

P1 - fattening-building in village “P”, P2- farrowing-building in village “P”
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COPD
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P1

O Gram (+) micrococci
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B Other mesophilic bacteria

without COPD
Non-smoking workers

** Significantly greater compared to control grougp % 0.05, **p < 0.01,
** p <0.001

Concentration of bacterial endotoxin in the air of examined
swine buildings was within the range 1.88-31.25 |ig/m
with the mean value 22.8 ugim

Skin test. Statistically significant differences were
found in the occurrence of positive skin reactions between
swine farm workers and control group (p <0.05), as
shown in Table 1. The workers reporting signs reacted
more frequently with microbial allergens, but the differences
were not significant (p 0.05). A significantly higher
frequency of positive skin reactions was found in swine
building workers with symptoms of chronic bronchitis
(84.6%) compared to those free of symptoms (52.5%).

Analyzing the frequency of occurrence of positive skin
reactions with particular allergens among swine buildings
workers with signs of chronic bronchitis, a significant
correlation between positive skin reactions Goryne-
bacteriumxerosisand the presence of signs of chronic
bronchitis was found (p <0.05). In the subgroup with
signs of chronic bronchitis, positive skin reactions to
Corynebacterium xerosisere present in 69.2%, while in
a subgroup with no signs they were present only in
30.8%. No such relationship was proved in the case of
other allergens.

B

40 -
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COPD without COPD COPD without COPD

Control group smokers Control group non-smokers

Figure 2. Frequency of COPD signs in swine buildings employees (A) and in control group (B), with recognition of smoking habits.



172 Mackiewicz B

Table 2. Frequency of positive precipitation reactions in piggery . _

workers and control group.
Antigens Piggery workers  Control group
n % n % 30 1
Erwinia herbicola 21 39.6 ¥ 1 1.8 s
Escherichia coli 19 358 ** 4 75 E 2
Klebsiella pneumoniae 15 28.3 *** 0 0 %
€
Acinetobacter calcoaceticus 0 0 0 0 2
Alternaria tenuis 0 0 0 0 10 1
Arthrobacter globiformis 0 0 0 0
A illus fumigat 0 0 0 0
spergillus fumigatus 0
Corynebacterium xerosis 0 0 0 0 Lung signs General signs Combined
Endomycopsis capsularis 0 0 0 0 . . . .
Figure 3. Frequency of the occurrence of particular groups of signs in
Micropolyspora faeni 0 0 0 0 31 individuals showing work-related sings.
Thermoactinomyces thalpophilus 0 0 1 1.9
Swine serum protein 0 0 0 o As much as 25 swine workers (47.1%) reported
susceptibility to respiratory tract infections. In the control
***p < 0.001, compared to the control group group, only 3 persons (5.7%) reported such susceptibility.

The difference in the frequency of occurrence of respiratory

Precipitation test. The majority of positive precipitation tract chronic illnesses between swine workers and the
reactions occurred among swine buildings workers with t§€ntrol group was statistically significant (p < 0.05).
antigens of Gram-negative rods, of the farifyerobacteria-  Analyzing the frequency of the occurrence of chronic
ceae In the control group, much less positive precipitatioRronchitis in swine farm workers and in the control group,
reactions were observed and the differences were statistic#li{h recognition of smoking habits it was found that the
significant (p < 0.001) as it is shown in Table 2. occurrence of chronic bronchitis in smokers’ group

No statistically significant relationship was found betweeWorking in exposure to organic dust proved to be
the occurrence of positive precipitation reactions arffatistically more frequent in comparison to the group of
work-related symptoms in the examined piggery workerdlon-smokers without exposure to organic dust (p < 0.05).

This relationship is presented in Figure 2.

State of health of swine farm workersAmong swine N @ questionnaire, concerning exposure to organic dust
buildings workers, 13 individuals (24.5%) suffered fronfnd evoked signs, 31 persons (58.5%) working in swine
symptoms characteristic for chronic bronchitis: cougRuildings reported the following symptoms directly
with expectoration on a daily basis, for at least 3 monthsagsociated with their job: dry cough in 25 persons,
year during successive 2 years. Among the control grodpgadache, burning sensations of conjunctivitis, and

only 2 persons (3.8%) suffered these symptoms. itching in 14 persons each, tiredness in 13, dyspnea in 12,
cutaneous rash in 12, chest tightness in 10, hyperhidrosis

in 10 and hoarseness in 9 persons. Other symptoms

Table 3. Frequent symptoms related to work in piggeries. h > .
occurred less frequently. They included: malaise in 6

Symptoms Number of individuals Percent of individuals ~ persons, rhinostegnosis in 5 persons, muscle and joints pain
reporting symptoms  reporting symptoms  jn 3 persons, fever in 2 persons, cough with expectoration
Dry cough 25 go.e IN 2 persons and nausea in 1 person. Frequent symptoms

are presented in Table 3.

Nobody in control group reported symptoms associated
Conjunctivitis 14 451 with job or incidental exposure to organic dust, e.g.
during work in a house garden, at contact with domestic

Headache 14 45.1

Itching 14 45.1 . . . .
animals, or at occasional contact with stock-raising.
Tiredness 13 419 On analyzing the frequency of occurrence of signs
Dyspnea 12 3g.7 Solely from respiratory tract and entirely general signs, it
was concluded that symptoms characteristic for respiratory
Cutaneous rash 12 38.7

tract were present in only 6 cases and general signs in
Chest tightness 10 32.2 only 3 cases. In the remaining 22 individuals out of 31

reporting signs associated with their job, both symptoms
from respiratory tract and general ones were present.
Hoarseness 9 29.0 Results of this analysis are demonstrated in Figure 3.

Hyperhidrosis 10 32.2
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On auscultation, single dry rales over lung fields werEable 4. Results of respiratory function tests of system in piggery
detected in 4 piggery workers (7.5%). Among the remainingrkers and control group &S.D.).

49 workers, physiological vesu;ular murmurs were detect%g).irometric value Mean value in piggery Mean value in
In the_ control group, pathological vesicular murmurs over workers group (%) control group (%)
lung fields were not detected.

Respiratory function tests did not show statisticall;’?vc;% PV 89.5£9.7 86.6:8.0
significant differences between piggery workers and tireV; % pv 90.5+ 9.6 89.4+ 9.7
control group. Spirometric results, in percentages of dl,]_.%v
values, are presented in Table 4. !

Respiratory function test did not demonstrate statisticalppianations: %pv = % of predicted value
significant differences in estimated spirometric values
between subgroups of swine buildings workers reportingpe 5. Results of respiratory function tests in subgroups with work-
the presence of symptoms associated with job and nehted symptoms and without these symptoms.
reporting these symptoms $10.05). Mean spirometric— : :
values for these subgroups are shown in Table 5. s;’ltgr?nemc Subgroup of piggery workers

On chest X-ray examination, only in one piggery, pv showing symptoms (%) free of symptoms (%)
worker (1.8%) were found intensive bronchial and

% FVC 85.8+ 6.3 87.6- 6.7

. : ¢ . ! ! mean (x) +SD.  mean (x) +S.D.
peribronchial markings in lower fields of both lungs, with
features of chronic bronchitis. The remaining workers digVC 91.2 9.0 87.2 10.3
not show abnormalities in chest X-ray examination. In theev, 92.0 10.3 88.5 8.5
control group, chest X-ray picture was normal in all Casesey,. Fvc 85.9 6.8 85.8 57
DISCUSSION Explanations: %pv = % of predicted value

Tactile contact with the natural environment, contacndotoxin was as large as 22.8 utj/exceeding over 200
with plants and animals, were always thought to hiémes the suggested safe level [14].
beneficial for health and general well-being. In spite of High level of microbial contamination in the examined
the fact that first reports about the possibility of theiggeries can be potentially dangerous for employees’
harmful effects of organic dust on human organism duealth. Numerous epidemiological studies on the influence
back as far the XVith century [24], for many year®f work at the exposure to organic dust accompanying
attention was mainly paid to the endangering effects efine-rearing on the state of health of employees, and
industry and big city development. Health hazardalso experimental research on animals e.g. that by
associated with the work in agriculture have become Bfonhamet al. [8], support this conclusion.
special interest among research workers yet in recent
times (second part of XXth century). The harmful effects Allergological examination. Positive skin reactions in
on human health of many plant and animal dust has bgaig workers were observed significantly more frequently
proved [17, 21, 26, 27]. compared to the control subjects. Out of 53 examined pig

Lately, great importance has been placed on risk causedrkers, 22 (41.5%) showed positive skin reactions. Pig
by work in the close neighbourhood of stock-raisinfermers showed the presence of serum precipitins only
places, because of the exposure to particularly higigainst three antigens of Gram-negative bactEriainia
concentrations of organic dust and microorganisms [2, ieerbicola(synonymsPantoea agglomeran&nterobacter
20, 34, 35]. The stock-breeding farms are additionallggglomerany E. coli, andKlebsiella pneumoniaédmong
contaminated by toxic gases, which undoubtedly damatjee controls, the response rates to these antigens were
mucous membrane of the bronchial tree [2, 10, 20, 30]. significantly lower. No significant relationship was found

between the response to particular antigens and occurrence

Air examination in swine buildings. Results of this of work-related symptoms.
study show that air in pigsties was contaminated by In general, the results obtained show that farmers are
bacteria and endotoxin to a very high degree. Tothighly exposed to microbial allergens present in dust at
concentration of microorganisms in the air of all buildingworkplaces. It suggests that there is a potential risk of
exceeded many times the Polish proposals of occupatiopatupational respiratory diseases of allergic and immunotoxic
exposure limits (OEL) [14, 19] and similar proposaldackground in this group.
elaborated in other countries [7, 9].

Qualitative composition of microflora in the air of Clinical examination. Compared to control group of
swine buildings characterized itself by the frequerhtealthy urban dwellers, the group of swine buildings
occurrence of Gram-positive mesophilic bacteria, similargmployees showed greater susceptibility to chronic
as in the studies by Croelk al.[5], and Clarket al.[3]. disorders of respiratory tract such as: signs characteristic

Endotoxin concentration in the air of swine buildinggor chronic bronchitis, frequent respiratory tract infections
was very high. The mean concentration of bacteriahd other diseases (e.g. pneumonia). This difference was
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statistically significant, even when taking into account 3. Clark CS, Rylander R, Larsen L: Airborne bacteria, endotoxin and
cigarettes smoking, which was more frequent amorgwgi in dust in poultry and swine confinement buildings Ind Hyg
[0}

. buildi | indi h . soc J1983,44, 537-541.
swine buildings employees. It indicates the existence 4.Cormier Y, Boulet L-P, Bedard G, Tremblay G: Respiratory health

other factors, apart from tobacco smoke, harming the workers exposed to swine confinement buildings only or to both
respiratory system in the environment of pig farms. SWinleh confinement buildings and dairy barSsand J Work Environ
; i ealth1991,17, 269-275.

More than half of the swine buildings employee§' 5.Crook B, Travers SA, Lacey J, Topping MD: Airborne dust and
suffered from work-related symptoms. Both the charactgfeoorganisms in pig houses: sampling to determine human health
of these signs and the lack of a significant relationshigects. In: Aerosol Sampling in Animal Houses. Proceedings of a
between their occurrence and chest X-ray imag®/orkshop held at the University of Bristol, Department of Animal

; ; ; ; ﬁ@sbandry, July, 26 — 28, 1988
spirometric Valu.es and. allergic reactions, suggest t 6. Curtis SE: Air environment and animal performanténim Sci
presence of relatively mildly pronounced syndrome calle@s 35 g25.634.

the Organic Dust Toxic Syndrome (ODTS). This disease 7.DeBoer S, Morrison WDThe Effects of the Quality of the
results from unspecific stimulation of the immune systefnvironment in Livestock Buildings on the Productivity of Swine and

by a high concentration of bio-active substances mos%zfety Humans. A Literature Revielniversity of Guelph, Guelph,
! tario 1988.

migroorganisms and their products such as endotoxi_ns, 1%, ponham KJ, Leininger JR: Animal studies of potential chronic
which farm employees are constantly exposed. Bearinglifg disease of workers in swine confinement buildidgs. J Vet Res
mind that ODTS syndrome was described quite recentl§84.45, 926-931. )

[32], and that its consequences are not precisely knoan. Donham KJ, Popendorf WJ: Ambient levels of selected gases

. . . . Inside swine confinement buildingdm Ind Hyg Assoc 1985,46, 658 -
(these could be possibly: chronic respiratory diseases, ggg o yo

chronic bronchitis) [8, 20, 33], it would be wise to 10. Donham KJ, Reynolds SJ, Whitten P, Merchant JA, Burmeister
undertake actions to reduce frequency of its appearanke?opendorf WJ: Respiratory dysfunction in swine production facility

: . ot s~rworkers: dose-response relationships of environmental exposures and
Among these actions are: quantitative and quaI|tat|\|)[')%’|monaryfunctionAmJlnol MedL995,27, 405-418.

examm_at'on of mlcrOb'C)log'Cal ar p_oIIutlon In P'g farms 11. Donham KJ, Rubino MJ, Thedell TD, Kammermeyer J: Potential
(as an index of exposure risk level in work environmentjgalth hazards of workers in swine confinement buildidg3ccup Med
setting air pollution standards, improving breeding977.,19, 383-387.

technology and organization, promotion of healt 12_. Dosman JA, Graham BL, Hall D, Van Loon P, Bhasin P, Froh F:
. . espiratory symptoms and pulmonary function in farmkeccup Med
education and prophylaxis among employees exposed 437 og 33.43.

high risk (including individual safety measures), and 13. Dutkiewicz J: Bacteria in farming environmetir J Respir Dis

providing health care services for high risk employees. 1987,71(Suppl. 154), 71-88.
14. Dutkiewicz J, Jabtonski L: Biologiczne Szkodliwosci Zawodowe.
PZWL, Warszawa 1989.
CONCLUSIONS 15. Dutkiewicz J, Kwapiszewski C: Nowy aparat do badania
mikrobiologicznego zanieczyszczenia powietrachrona Powietrza

+ Concentration of microorganisms and bacterial endotoxik&7>.9 (2), 37-42.

: : : : 16. Dutkiewicz J, Pomorski ZJH, SitkokesJ, Krysinska-Traczyk E,
in the air of pig farms was very high and exceeded levels; C. Prazmo Z. Cholewa G. Wojtowicz H: Airbome

propo;ed as occupational exposure limits. Rgspirable fracmeroorganisms and endotoxin in animal houSsna 1994,33, 85-90.
constituted up to half of the airborne microorganisms, 17. Dutkiewicz J, Spychalski L, Klecha J, Smerdel-Skérska C,

what considerably increases a risk to exposed farm workerStysiiska-Traczyk E, Kobus W, Dynak Z: Przypadki zbiorowych
zachorowan mlodziezy na skutek pracy ze zbozem. 1. Badania

» People employed in pigsties showed signs of chronitdowiskowe i mikrobiologiczne. Med Wiejskal981,16, 121-131.

bronchitis significantly more often than people not 18. Ferris BG: Epidemiology standardization project: Il

exposed to organic dust. This is probably connected Wﬁjﬁcommended respiratory disease questionnaires for use with adults and
. . . . S . . . children in epidemiological researchm Rev Respir Di§978,118 7-

high microbiological air pollution in work environment. g5

« Work-related symptoms were present in more than half 19. Grupa Ekspertow ds Aerozoli Przemystowych Migdzyresortowej

. isji ds. Aktualizacji Wykazu NDS i NDN: Pyly organiczne
of examined emponees. The character of these Symptoﬁc%:odzenia roslinnego i zwierzgcego. Dokumentacja proponowanych

indicated the common occurrence of Organic Dust ToXigrtosci dopuszczalnych poziom6éw narazenia zawodowego. In:

Syndrome (ODTS) among this populatiOn_ Biuletyn Miedzyresortowej Komisji do Spraw Aktualizacji Wykazu
. . . . Najwyzszych Dopuszczalnych Stezen i Natezen Czynnikow Szkodliwych
* Results of this study show that work in PIgSU€Sy, Zdrowia w Srodowisku Pracy. Ministerstwo Placy i Polityki
endangers the health of employees and requests Sanjainej. Warszawa 1988.
appropriate prophy]axis (decreasing exposure risk |eve|,20. Heederik D, Brouwer R, Biersteker K, Boleij JSM: Relationship

; T f airborne endotoxin and bacteria levels in pig farms with the lung
promotion of individual Safety measures, healtrﬁunction and respiratory symptoms of farmerg. Arch Occup Environ

education, specialist health care). Health 1991,62, 595-601.
21.Ku$ L, Wéjtowicz Z, Brajerski W, Dutkiewicz J, Uminski J,
REFERENCES Dutkiewicz E, Szukiewicz Z: Pluco rolnika (opis przypadkow
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22. Lacey J: Grain dust and healtPostharvest News and
1. AARC: Clinical Practice GuidelinResp Card 991,36, 1100-1127.  |nformation1990,1, 113-117.
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and dairy farmersScand J Work Environ Healt994,20, 48-54. 274.



Study on exposure of pig farm workers to bioaerosols, immunologic reactivity and health effects 175

24. Magnus O:Historia de Gentibus Septentrionalibugohannes 31. Quanjer PH: Standardized lung function testing. Report of the

Maria de Viottis, Birgittae, Roma, Januar 1555. Working Party on Standardization of Lung Function TeBisll Eur

25. Malmberg P, Larsson K: Acute exposure to swine causé&tysiopatol Respit983,19 (Suppl 5), 1-95.
bronchial hyperresponsiveness in healthy subjéttsRespir J1993,6, 32. Rask-Andersen A: Organic dust toxic syndrome among farmers.
400-404. Br J Ind Med1989,46, 233-238.

26. May JJ, Stallones L, Pratt DS: Acute respiratory illness 33. Rylander R (Ed)Committee on Organic Dust. International
associated with silo unloadingm Rev Respir Dis984,129, A157. Commission on Occupational Healtepartment of Environmental

27. Milanowski J: Immunological investigations in Polish farmMedicine, University of Géteborg, Géteborg 1991.
workers with extrinsic allergic alveoliti&inn Allergy1992,68, 89. 34. Rylander R: Role of endotoxins in the pathogenesis of respiratory

28. Milanowski J, Dutkiewicz J, Potoczna H, Ku$ L, Urbanowicz B: disordersEur J Respir Did987,71 (Suppl. 154), 136-144.
Allergic alveolitis among agricultural workers in eastern Poland: A 35. Schwartz DA, Landas SK, Lassise DL, Burmeister LF,

study of twenty caseé&nn Agric Environ Med 998,5, 31-43. Hunninghake GW, Merchant JA: Airway injury in swine confinement
29. Ouchterlony O: Diffusion in gel methods for immunologicalworkers.Ann Intern Medl992,116, 630-635.
analysisProg Allergy1958,5, 1-42. 36. Thedell TD, Mull JC, Olenchock SA: A brief report of Gram-

30. Preller L, Heederik D, Boleij JSM, Vogelzang PFJ, Tielen MJMnegative bacterial endotoxin levels in airborne and settled dust in animal
Lung function and chronic respiratory symptoms of pig farmers: focusonfinement buildingsAm J Ind Medl.980,1, 3-7.
on exposure to endotoxins and ammonia and use of disinfec@aatsp
Environ Med1995,52, 654-660.



	STUDY ON EXPOSURE OF PIG FARM WORKERS TO BIOAEROSOLS, IMMUNOLOGIC REACTIVITY AND HEALTH EFFECTS
	INTRODUCTION
	MATERIAL AND METHODS
	Examined group
	Control group
	Environmental studies
	Methods of air examination
	Allergological examinations
	Clinical examination
	Statistical analysis

	RESULTS
	Air pollution in piggeries
	Skin test
	Precipitation test
	State of health of swine farm workers

	DISCUSSION
	Air examination in swine buildings
	Allergological examination
	Clinical examination

	CONCLUSIONS
	REFERENCES


