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Hypersensit ivi ty Pneumonit is Result ing from

Aspergil lus fumigatus in a Creenhouse

ABSTRACT. A S7-y-old female who had cultivated vegetables in a plastic greenhouse
devefoped a case of hypersensitivity pneumonitis from Aspergìllus fumigatus. This report
exemplifies a potential hazard caused by a thermotolerant fungus, A. fumigatus, in a
poorly constructed greenhouse.
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CASE RE PORT

A 57-y-old heal thy,  nonsmoking female had been
cul t ivat ing vegetables in plast ic greenhouses in a
subtropical  zone in Japan. Such greenhouses were
temporary structures,  were smal l  (3 m x 40 m x 2.5 m
high) ,  and were  w i thout  vent i la t ion  sys tems (F igure  1) .
In  Ju ly  1990,  dur ing  the  melon  growing  season,  she de-
veloped cough, dyspnea, and high fever in the evening
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af te r  t rac to r  t i l l i ng  and mix ing  s t raw and manure  in to
the greenhouse soi l .  The symptoms gradual ly dis-
appeared by the t ime of  harvest.

The next July,  when she began prepar ing the seed
bed with straw that had been kept in a c losed green-
house for several  weeks, she developed the same
symptoms again.  When she f i rst  consul ted on August 2,
1991 ,  she complained of  exeft ional  dyspnea. She had
no history of  asthma. The resul ts of  a physical  examina-
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Fig. 1. Tractor ti l lage in plastic greenhouse in which subject worked.

t ion and rout ine laboratory studies were normal,  ex-
cept for a rise of erythrocyte sedimentation rate and a
posi t ive CRP. A chest radiograph showed di f fuse bi lat-
e ra l  f ine-nodu lar  shadows,  and h igh- reso lu t ion  com-
puted tomographic scan revealed a pattern of  inter-
st i t ia l  pneumonit is.  There was no evidence of  cavi tary
lung d isease or  asperg i l loma.  V i ta l  capac i ty  was 
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(66.8 '1,) ,  and forced expiratory volume in 1 s (FEVn)
was normal.  Sputum cul ture produced a normal f lora
absent any fungi .  A t ransbronchial  lung biopsy revealed
lymphocy t ic  in te rs t i t ia l  in f i l t ra t ion .  The ce l l  popu lar ions
in the bronchoalveolar lavage f lu id (BALF) were 59 x' l0n (89.4 x 10o/ml BALF) of  the total  cel l  v ie ld,  57.g. to
lymphocytes,  and a CD4ICDB rat io of  6.71.

C iven the  susp ic ion  o f  hypersens i t i v i t y  pneumoni t i s
(HP),  she was subjected to a natural  provocat ion test ,
i .e . ,  t rac to r  t i l l i ng  in  her  g reenhouse fo r  2  h .  Approx-
imately 7 h later,  headache, cough, dyspnea, sputum,
and a fever of  3B"C were reproduced, and the labora-
tory f i  ndi  ngs worsened.

Several  procedures,  as descr ibed previously, '  : '  were
completed dur ing the invest igat ion of  the causat ive
ant igen.

Env i ronmenta l  myco log ica l  s tudy .  Myco log ica l
sampl ing  was taken by  open-p la te  cu l tu re  and swab
cul ture on Sabouraud and Trypto-Soya agar plates.  Fi f -
teen species of  microorganisms were isolated from the
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working environment.  Al though we focused on ther-
moact inomycetes ,  we d id  no t  i so la te  them.  T i l l i ng  fo r
30  min  inc reased the  count  o f  co lon ies  on  10-min-
exposed Sabouraud plates f rom 41.3 + 3.8 colonies/
plate (comparable to 36.2 + 2.6 colonies/plate outside)
to 500 colonies/plate.  Seventy-f ive percent of  the col-
onies on open plates were those of  A.  fumigatus,  which
was the predominant isolate f rom the straw manure by
swab cu l tu re .

Indirect  f luorescent ant ibody ( lFA) test .  This test
was performed on al l  strains of  isolates.  The pat ient 's
serum was react ive to A. fumigatus at  1:512 in IFA t i ter ,
and the three other species showed at  1:128 or more.
These four strains were iderr t i f ied at  Teikyo Universi ty
Research Center for Medical Mycology as A. fumigatus,
A. niger,  Mucor sp. ,  and Baci l lus sp.  Further studies- in-
c luding cul ture at  50oC, cross-absorpt ion test ,  and tests
descr ibed below-were conducted to determine which
strain was causat ive.

Gel double-diffusion test. This was oerformed on
the prepared cul ture-f i l t rate ant igens from the four
iso la tes  and commerc ia l l y  ava i lab le  l0  HP-re la ted  an t i -
gens and 7 Aspergi / /us-related ant igens (Hol l is ter-Steir ,
Spokane, Washington).

Antigen-induced lymphocyte proliferative response
test for peripheral blood cells. The results of this test
a re  exoressed as  a  ne t  s t imu la t ion  (NS) ,  wh ich  is  eoua l



to the geometr ic mean counts per minutes of  curtures
with ant igen minus the geometr ic mean counts per min-
utes of  unst imulated control  cul tures.  The resul ts of  th is
test can also be expressed as a stimulation index (Sl),
which is the geometr ic mean counts per minute of
cul tures wi th ant igen div ided by the geometr ic mean
counts per minute of  unst imulated control  cul tures.
Results are arbitrari ly considered positive if sr is greater
than 3.0 and if NS is greater rhan I 000. Lymphocytes of
a healthy control were also used to rule out the nonsDe-
cific responses.

A. fumigatus grew wel l  at  50oC. l ts ant ibodies were
absorbed only part ia l ly  by the other isolates.  The
precipi t ins were posi t ive only to the isolated A.
f .u.migatus ant igen. Also,  the ant igen induced cel l  pro-
l i ferat ion in a dose-dependent manner,  and the vaiues
of NS and Sl  were 5 648 and 71.5,  respect ively,  at  2O
pglml in concentrat ion.  The other three ant igens,
however,  d id not react at  the same concentrat ion.

We diagirosed this case as Hp resul t ing f rom A.
fumigatus in straw manure in the greenhouse, and the
pat ien ts  was d i rec ted  to  e l im ina te  the  an t igen.  The
straw and the old v inyl  p last ic were removed, the f ie ld
was lef t  exposed throughout the winter and was t i l led
pr ior  to recover ing wi th new vinyl  p last ic,  vent i lat ion
was improved, and an art i f ic ia l  fer t i l izer was used. She
was ab le  to  harves t  me lons  the  fo l low ing  summer
wi thout  exper ienc ing  any  symptoms.

Discussion

According to the 1989 report  of  the Ministry of
Agr icul ture,  Forestry,  and Fisher ies,  total  f loor space of
greenhouses  in  Japan had increased f rom 5  x  107 m,  in
1965 to  5  x  108 m2 in  1989.  Creenhouses  are  used fo r
vegetable cul t ivat ion throughout the year in al l  parts of
the country,  but  most are as temporary,  smal l ,  and
poor ly  equ ipped as  tha t  o f  th is  case.  For  example ,  95%
are  made o f  v iny l  p las t i c  and 85% are  w i thout  a  vent i la -
t ion  sys tem.  The ins ide  tempera ture  exceeds 50oC in
summer ,  accompan ied  by  a  humid i ty  over  Too loa  Even
worse, t ractors used for soi l  t i l lage create severe dust
cond i t ions ,  and pes t ic ides  are  a lso  used in  such a  c los-
ed space. Recent ly,  the so-cal led "v inyl  greenhouse
syndrome" that  af fects farmers who work in these
hazardous condi t ions has become a focus of  medical
a t ten t ion .a

To our knowledge, th is is the f i rst  reported case of  Hp
caused bV A. iumigatus in a greenhouse. The reported
cases of HP due to A. furnigatus are few, but the
medical  impoftance of  A.  fumigatus as an ant igen that

causes several  forms of  pulmonary hypersensi t iv i ty
react ions is wel l  invest igated.s '10 Al though A. fumigatus
is fa i r ly  ubiqui tous,  i ts associat ion wi th compost heaps
and stacks of  hay or baled straw-in which high levels
of  moisture are contained and in which sel f -heat ing oc-
curs-has long been recognized. l0 '1ì  Whereas i t  is  a
thermotolerant fungus that can survive at  temperatures
as high at  53oC and wi l l  grow successful ly because of
lack of  compet i t ion by other organisms, a poor ly con-
structed and control led greenhouse can be a benef ic ia l
incubator for  A.  fumigatus.  This case exempl i f ies a
potent ia l  hazard caused by u thermotolerant fungus,
and i t  should compel much more considerat ion of  the
p las t ic  g reenhouse env i ronment .

* x * * * * * * * *
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