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Summary. For some years, biological pest control has
been re-evaluated as an alternative to the indiscriminate
use of pesticides. The number of “bio-factories™ in Fu-
rope has been constantly imcreasing and today more than
100 technicians work in mass rearing of arthropods.
Seven cases of asthma and allergic rhinitis are reported in
I3 workers engaged in the production of beneficial arthro-
pods. The subjects suffered from attacks of asthma and
thinitis when they came into contact with eggs and scales
or waste of Chrysoperla carnea. Leptinotarsa decemlin-
cata, Ostrinia nubilalis and Ephestia kuehniella. These at-
tacks occurred after an average exposure period of 18
months. A RAST test, prepared by Lofarma, was carried
outon subjects’ serum against the above-mentioned aller-
gens and was positive in all symptomatic subjects (7 of
13) and vegative in the others. This demonstrates IgE di-
rect sensitization mediated by complete antigens.

Key words: Allergies to arthopods — Biological pest con-
trol — Occupational asthma and rhinitis

Introduction

Recently, the use of biological pest control has heen re-
evaluated as an alternative to the indiscriminate use of
pesticides. Classical biological control and/or integrated
pest management, both in greenhouse crops and open
field crops, are increasing, mainly due (o new market re-
quirements for foods free of pesticides or with only low
residues |11, 14].

Correspondence 1o: C. Cipolla, Istitwto di Patologia Speciale Med-
lea e Metodologia, Clinica 1T e Medicina del Lavoro “D. Cam-
Panmieei™, Policlinico S. Orsola, Via Massarenti n. 9. 1-40138
Bologna, Italy

In recent years. the number of European “hio-facto-
ries”, or commercial insectarics, has constantly increased.
At present there are about 30 such establishments 5],
Also, arthropod rearing exclusively for rescarch is well
represented in both private industry laboratories and
in universities and scientific institutes. Today approxi-
mately 100 people in Europe are working in contact
with arthropods, not counting breeders of silkworms and
bees.

Persons who are constantly in close contanct with
these arthropods the course of rearing and research may,
through inhalation, develop sensitization either (o the
volatile components of the arthropod itself or to its bio-
logical wastes. Cases of allergic rhinoconjunctivitis and
asthma occurred in a group of workers employed in the
production of insccts (Chrysoperla carnea, Leptinotarsa
decemlineata, Ephestia kuehniella and Ostrinia nubilalisy
used for pest control. These operators were in contact
during their work with eggs and/or scales of these insects
4.7, 8].

Materials and methods

Thirteen subjects (five women and eight men) ranging from 22 to
42 years of age and employed for 1-5 years at an experimental
center for the production and research of pest control were stud-
ied.

Seven of these subjects developed rhinoconjunctivitis and/or
asthma when they came into contact with eggs and/or scales of
C. carnea (green lacewing), L. decemlineata (Colotado potato
beetle). £ kuchniclla (Mediterrancan flour moth) and O, nubilalis
(European corn borer). The other six were asymptomatic, even
though they were equally exposed. One of the asymptomatic sub-
jeets had a contact allergy 1o nickel sulfate. while once of the
symptomatic subjects was undergoing specific immunaotherapy for
allergic rhinitis to grass pollen.
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The subjects underwent the lollowing examinations for the de-
termination of atopy:

- Case history:

— Physical examination:

— Hemochrome and blood eosinophils count:

- SKin prick tests with the most common allergens made hy Lo-
farnta (Milan) in hydroglyceric solution (grass pollen. Parictaria
officinalis, trees.  mycetes,  Dermatophagoides  farinae  and
Preronyssinus ssp.): histamine hydrocloride 0.1% as positive con-
trol and hydroglyceric solution as negative control were tested. Af-
ter 20 min the cutaneous reactions were classified as +, ++. +++ or
++++ according to wheal and erythema dimension, from 5 mm (+)
to 20 mm and over (++++): responses of +++ and ++++ were re-
garded as signilicant. Care was taken to exclude patients who had
taken antihistamines, cortisone. fr-stimulants, sodivm cromogly-
cate or any other drugs which could distort the results

Then the patients underwent a specific serum IgE examination for
protein components found in the causative agents with which they
had been in contact. A RAST (radio-allergo-sorbent test) was also
carried ont in order to study specitic serum 1gE for those foods
used in raising insects: wheat flour, wheat and natural acid yeast.
For this test. serum samples withdrawn [rom the subjects being
studdied were sent (o Lotarma (Milan), which carmied out a spectfic
Tets count with radio-immune methods. on cyanogen bromide-acti-
vated paper disks {6]. against the following causative agents:

Miscellancous: durun wheat {tour, adults of Ephiesiia kuchniellu,
s of Ephestia kuehniclla,  scales vesiduals  of - Ephesiia
kuchniclla, eggs of Clrysoperla carnea. adults of Chrysoperia
carnea, Tarvae of Leptinotarsa decemlineata,  adults of Ostrinia
nubilalis, [rozen eggs of Ephestia kuchniella

Food: wheat. nataral acid yeast

RAST results were expressed in percent of specific Tinked radio-
activity and classified according to specific g amount: negative,
fow (+). moderate (++), high (++4). or very high (++++).

An environmental study showed that it was difficult to purify the
air using recycling units and that use of masks, though advised,
created technical problems.

Results

Normal hemochrome and blood eosinophil count were
found i all the subjects. Skin prick tests with the most
common causative agents (grass pollen, Parictaria offici-
nalis, trees. mycetes, Dermatophagoides  farinae and
Preronvssinus spp.) were negative in all but one subject
who presented a positive reaction to grass pollen (+++).

The results of the specific serum IgE (RAST) count
were specifically positive for the causative agents to which
the subjects had been exposed during work. In Table I we
have listed, for each subject, the main allergens to which
they were exposed. Nevertheless, it is important to realise
that the subject could all have been exposed to different al-
lergens in the different sections of the bio-factory in which
they were employed. This may explain the other positive
reactions resulting from the RAST.

Those subjects with positive results also presented
clinical symptoms, except for one asymptomatic subject
who had a stightly positive reaction to some of the above-
mentioned antigens.

Results suggest that the duration of exposure does not
influence the serological evidence of sensitization and
that L. decemlineata and E. kuehniella are the most Ire-
quent causative allergens.

We believe that low specific IgE values for those foods
used in raising insects in four symptomatic subjects an in
one asymptomatic subject should be considered only an
exposure index (that is contact with allergens, positive
serological tests without symptoms).

Discussion

Seven of the 13 subjects presented relevant clinical symp-
toms corresponding to a net positive reaction to the sub-
stances with which they had been in contact during work-
ing hours. A further five subjects, even though they car-
ried out the same work, did not present symptoms and
their RAST results were negative. In only one case did an
asymptomatic subject present positive reactions: slightly
positive (++) to adults of E. kuelniella and very slightly
positive (+) to eggs and adults of C. carmnea.

Only two subjects had a history of allergy. Further-
more, ajl but these two had negative results to skin prick
tests with the most common allergens. Before they were
hired none of them had suftered from asthmatic or rhinitic
attacks. The case histories were negative for other aller-
gies except in the two cases mentioned above (one subject
with allergy to grass pollen and another with a positive
patch test 1o nickel sulfate). Therefore, we discounted the
possibility that these subjects had an atopy that might
have led to cumulative clinical manifestations. These
manifestations had a latency period of about 1-2 years
and then appeared in a more serious form Casthmatic at-
tacks on contact with L2 kuchiiella adulis, scales and cggs
and L. decemlineara Tarvae). This demonstrates that the
sensitization occurred during the occupational exposure.

The proteinaceous nature of these substances must be
taken into account. as they may be considered complete
antigens and are able to evoke an JgE-mediated direct im-
mune response. On the other hand. the dimensions of
cggs. particles and scales allow them to be easily inhaled
and they may therefore sensitize the subjects through
bronchial and nose mucosa absorption.

Few studies about rhinoconjunctivitis and asthma
caused by insects have been reported. Wirtz lists a series
of arthropods that are probuble sources of respiratory al-
lergic diseases. without taking advantage of allergometric
and serum (RAST) tests for the confirmation of the pres-
ence of specitic TgE [ 18], Other reports concern cases of
allergic conjunctivitis to adult Arremia and larvac of Chi-
ronomus Hemmi |15). A series ol data concerning sub-
jects allergic to the larvae of Chironomidae has been pub-
lished [9, 10]. Furthermore, insect hemoglobins of the Chi-
ronomidae (order Diptera) are considered relevant environ-
mental. occupational. and hobby-related allergens [3). All
the other data on non-occupational allergic manifestations
to insects by subjects not taking part in arthropod rearing or
commercial insect breeding concern lepidopterism (i.e. ad-
verse medical effects of contact with adults or larvae of
buttertlies and moths) [17] or “pan-allergy™ to insects [ 1].

Occupational cases of allergy in entomologists em-
ployed in a rescarch centre and exposed o the sheep
blowtly Lucilia cuprina 12,12, 13] and asthma due (o in-
sects [16] have also been reported.
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Symptoms Daration of exposure Reactions
{years)
—_— ———
Rhinitis Ostrinia nubilalis (2) Adults O. 1. (+4)
Leptinotarsa decemlineata (3) Frozen eges £ &, (+)
Conjunctivitis, contact erythema, Chrvsopa carnea (3) Larvae Lod. (+4+++)
rhinitis Leptinotarsa decemlineara (5) Wheat (+)
Rhinitis Leptinotarsa decemlineata (2) Durum wheat flour (+)
Eggs Coe (+4)
Adults Coc. (++)
Larvie Lod. (+++)
Wheat (++)
Rhinits, asthina Chrysopa carnea (3) Durum wheut flour (++)
Ephestia kuchniella (3) Adulits E k. (+44)
Flour (3) Eggs E b (+44)
Scales/wastes £, (++)
Faes Coe (4)
Adults Coe. (44)
Larvac £.d. (+4++)
Adults O.n. (+4)
Frozen cggs E A (++4+)
Wheat (++)
Astiina Cluvsopa carnea (1) Adults E k. (+4+)
Lphestia kuehiiella (2) Fegs Lk (+4)
Flour (2) Scales/wastes £k, (++)
Adults € (4)
Adults Q.. (+)
Frozen eges E b (++4+1+)
Rhinitis, asthina Chrysopa carnea (3) Adults E K. (+4+)
Ephestic kielmnictla (3) Scales/wastes £ A, (++)
Flour (3) Larvae L.d. (+)
Adults (.n. (+)
Frozen eggs Ik, (+4++)
Wheat (+)
Rhinoconjunctivitis Chrvsopa carnea (2) Adults Fo k. (+4)
LEphiestia kuehniella (2) Eggs L& (+)
Flour (2) Scalesiwastes £ k. (++)
Frozen cggs E A (+44)
None Ostrinia nubilalis (4)
None Chrvsopa carnea (1)
Ephestia kuehniellu (1)
Flour (1)
None Chrysopa carnea (2 months )
Ephestia kuehniella (2 months)
Flour (2 months)
None Chrysopa carnea ( 2)
Ephestia kuehniella (1)
Flour (1)
None Chrysopa carnea (3)
Ephestia kuehniella (3)
Flour (3)
None Chrysopa carnea (2) Adults E. k. (++)
Ephestia kuehniella (2) Eggs Coe. (1)
Flour (2) Adults C.e. (+)
Wheat (+)

eprinotarsa decemlineara: O.n.. Ostrinia nubilaliy
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This report is the first in the field of occupational ex-
posure in bio-factories and the findings are documented
with a specitic RAST test for those antigens coming from
allergens to which subjects had been exposed.

Biological pest control is useful with regard to the en-
vironmental impact and as an alternative to the indiscrim-
inate use of chemical pesticides. However, one should
take into account the fact that people employed in mass
arthropods rearing may experience manifestations, aller-
gic in this case, that can provoke severe clinical pathology
if the subjects arc not suitably protected. In our opinion
these substances are highly allergenic due to their pro-
teinaceous nature and the ease with which they are in-
haled. The data are at present only preliminary, although
the above-mentioned RAST has a wide rate of specificity.

In collaboration with the research laboratory of Lo-
farma (Milan) we will prepare solubilized and standard-
ized allergens for performance of dermatological tests
(skin prick tests) on the above-mentioned subjects. We
will also assess asthmatic episodes before and after occu-
pational exposure through a test of respiratory function.
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