inhalent allergy due to crickets
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Two employees developed allergic rhinitis and bronchial asthma which was occupationally
related 1o raising crickets. Skin tests, bronchial challenge, radioallergosorbent test (RAST), in
vitro histamine release and a passive transfer test supported the presence of type |
hypersensitivity 1o cricket allergens. Skin tests of other employees and patients of an allergy
clinic suggested that cricket emanations are potent allergens.

There are many reported cases of inhalant allergy to
various insects including mayflies, caddis flies, bee-
tles, moths, cockroaches, locusts, and weevils.!" 2
However, crickets have rarely been suspected as a
possible cause of inhalant allergy.® 4 The purpose of
this report is to present two patients who developed
allergic rhinitis and bronchial asthma secondary to
exposure to crickets while employed at the University
of Michigan Amphibian Facility, where crickets are
raised as food for the frogs, and to present supporting
evidence that these conditions represented type I hy-
persensitivity reactions.

CASE REPORTS
Case No. 1

J.'3., a 47-yr-old white man who had been employed at
the University of Michigan Amphibian Facility as a labora-
tory supervisor since 1971, presented in January, 1978,
with & 7-mo history of asthma. In 1974, he noted perennial
sneezing and nasal congestion which would abate when
away from work a few days. Early in 1977, he began to
expenence ocular pruritus which would start within 20 min
after arriving at work and dissipate within 30 min after
leaving. Antihistamines relieved the nasal and ocular symp-
toms. In June, 1977. he began to experience a nonproduc-
tive cough which was followed in a few days by wheezing.
Despite various antibiotics, cough medications, and antihis-
tamines, he continued to have a great deal of difficulty,
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especially at home at night. He worked 7 days a week until
October when he was off work for 2 mo because of a back
disorder. He noted complete disappearance of all chest and
nasal symptoms within 1 wk. The nasal and ocular symp-
toms returned almost immediately upon reentering the am-
phibian facility when he returned to work in December,
1977, and asthma returned gradually during the first week.
During vacation the last week of December, he again noted
subsidence of all symptoms within a few days with almost
immediate recurrence of difficulty. including wheezing,
upon restarting work in January.

A more detailed occupations! history revealed that the
amphibian facility houses 5,000 to 10,000 frogs, and sev-
eral species are fed live crickets. Two hundred thousand
crickets are required weekly. The crickets are bred and
raised in large bins in one room, but many escape and are
found throughout the building. The patient noted that the
wheezing was most severe and often accompanied by a
burning sensation of his throat when working with the
crickets.

The patient’s past history revealed hepatitis without se-
quelae at age 22, and a malignant bladder tumor was
excised at age 35; he has been followed with yearly cystos-
copies. There was a history of urticaria following adminis-
tration of penicillin, but he has no prior history of asthma,
allergic rhinitis, or eczema. There is no family histery of
atopy. He has a 30 pack/yr history of cigarette smoking.

Initial physical examination revealed mild pallor of his
nasal mucosa and bilateral end-expiratory wheezing upon
forced expiration. The rest of the examination was unre-
markable. His forced vital capacity (FVC) was 4.7 L and
forced expiratory volume in 1 sec (FEV,) was 3.2 L.

Prick and intracutaneous tests with a variety of common
allergens showed some reactions to petlen extracts which
seemed clinically irrelevant. Table I shows results of fusther
skin tests with materials the patient brought in with him
from the amphibian facility as well as results of subsequent
tests which included extracts of crickets {Acheta domestica)
prepared by us and by a commercial laboratory. The peat
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FIG. 1. Results of bronchial inhalation challenge test 10
min after cricket extract inhalation. The marks surround-
ing the values indicate 1 SD.

TABLE \. Prick test results

Test substance CaseNo.1 CaseNo.2
Cricket bin dust 4+ 3+
Peat moss — —
Cormmeal 4+ 1+
Pervinal vitamin dust 3+ 3+
Soybean 4+ 4+
Wheat 3+ —
Milk — —
Brewer’s yeast — 4+
Cricket (1:10, U. of Mich.) 3+ 4+
Cricket (1:10, Hollister-Stier) 3+ 4+

moss is used for incubating the cricket larvae, and the
cornmeal is fed to the crickets. Pervinal vitamin powder is a
canine vitamin supplement which is applied to the crickets
just before they are placed in the frogs’ cages to prevent the
frogs from developing rickets. Besides containing vitamins,
this fine powder also contains wheat germ, soybean flour,
milk, and brewer’s yeast.

The patient was unable to control his asthma despite
wearing a Martindale mask at work and symptomatic ther-
apy with antihistamines, theophylline, and cromolyn so-
dium. Accordingly, he terminated his employment at the
amphibian facility. He promptly showed marked improve-
ment and was able to stop all medications. He attempted to
attend a meeting located in the opposite end of the building
containing the amphibian facility approximately 2 mo later,
but a severe episode of asthma began within minutes, re-
quiring him to leave. He continued to note chest tightness
upon exposure to newspapers and certain cut flowers which
has required medications to be restarted.

Case No. 2

L. S., a27-yr-old black man, was employed as a research
assistant at the same amphibian facility beginning in De-
cember, 1975. Three weeks after starting work, he began to
note sneezing, rhinorrhea, and coughing while working. In
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April, 1976, he began to experience mild wheezing when
working in close proximity to the crickets and especially
when vacuuming the cricket bins. His asthma worsened
during the summer of 1977, at times causing him to leave
the facility to obtain relief. The wheezing progressively be-
came more frequent until January, 1978, when he went on a
week’s vacation and had complete disappearance of all
symptoms. Upon returning to work he noted only mild
wheezing the first day. By the third day, the wheezing had
become severe and required him to leave work abruptly. He
did not return to work again but sought employment else-
where. When he was seen in the allergy clinic 4 days later,
his past medical history was found to be significant in that
he had had seasonal allergic rhinitis yearly since 8 yr of age
during the months of April and May and again in August
and September. During high school, he was bothered one
spring with bronchial asthma and required medication for a
short period.

Physical examination was unremarkable except for in-
spiratory and expiratory wheezing over both lung fields. His
FVC was 3.1 L and his FEV, was 2.2 L. Skin tests with
common inhalant allergens showed 3 to 4+ prick test reac-
tions to several varieties of tree polien, grass pollen, rag-
weed, Alternaria, Hormodendrum, and cat dander. Results
of tests relating to his occupational exposures are shown in
Table I. The patient received an injection of epinephrine
during his initial visit with prompt subjective and objective
improvement. After 4 days of treatment with theophylline,
he became asymptomatic and has remained free of asthma
since that time.

METHODS
Cricket extract

Cricket extract was prepared by a standard procedure?
employing extraction of diethyl ether-defatted ground
crickets (A. domestica) with 10 parts of buffered saline. The
concentrated extract contained 150,000 protein nitrogen
units (PNU)/ml. Preliminary skin testing on two normal
subjects showed apparent irritative responses on intracu-
taneous testing with 1: 100 cricket extract but were negative
at 1:1000 and higher dilutions intracutaneously and with
1: 10 extracts by prick tests. Accordingly, the 1: 10 concen-
tration of extract was used for the prick test and 1: 1000 for
intracutaneous testing.

Bronchial inhalation challenge

The two patients and four controls (two asthmatics and
two nonasthmatics), who had negative skin tests to cricket
extract, underwent bronchial inhalation challenge with
cricket extract using the procedure recommended by the
National Institute of Allergy and Infectious Diseases stan-
dardization of inhalation challenge group® with the dosime-
ter Set at 0.6 sec. To estimate a safe initial dose of cricket
extract, preliminary intracutaneous tests with serial dilu-
tions of the extract were carried out with unequivocal reac-
tions being elicited at 1: 100,000 and 1:10,000 concentra-
tions in Patients No. 1 and 2, respectively. Five inhalations
of a tenfold dilution of the intracutaneous test end-point
concentration were employed as the first bronchial chal-
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lenge. This was repeated with serial tenfold more concen-
trated dilutions of the extract until a positive response was
evohed.

Passive transfer testing

t*rausnitz-Kistner (P-K) tests were performed on one in-
vest gator with serum of Patient No. 2 in dilutions of 1:1,
1:10, 1:100, and 1:1000, the sites being challenged in-
trac ataneously after 48 hr with 1:1000 cricket extract.®
Rag ~ced extract and buffered saline were used as positive
and ncgative controls, respectively. at replicate sites sensi-
tize. with 1: 10 serum. Additional skin sites were sensitized
witt 1:1 serum which had been heated at 56° C for 2 hr.

Radioaltergosorbent test (RAST)

K AST for IgE antibodies to cricket allergens was per-
formed at the Mayo Clinic with the cricket extract prepared
in oi.1 laboratory conjugated to microcrystalline cellulose by
cyanogen bromide. " Inhibition of binding to the cricket-cel-
lulone reagent was performed using 50 ul of 1:10 soluble
cnicket extract.

Leukocyte histamine release

Release of histamine from peripheral blood leukocytes by
conc 2ntrations of cricket extract ranging from 0.1 to 100
PNU!/ml was assessed by the method of Lichtenstein and
Osler.” Histamine was measured by the reverse double iso-
tope enzymatic method of Salberg et al.*

RESULTS
Bronchial inhalation challenge

Resuits of bronchial challenge with senal dilutions
of cricket extract are shown in Fig. 1. Following inha-
latica of the 1:100 cricket extract, Patient No. !
showed a 41% decrease in FEV, in 10 min, a 22%
decrease after | hr, and a 9% decrease after 2 hr; the
values for Patient No. 2 were a 20% decrease in 10
min. 31% after 20 min, and 9% after 1 hr. In both
case- the spirometric changes after inhaling the 1: 100
extract were accompanied by subjective symptoms of
chesi tightness and the appearance of wheezing on
auscultation of the chest. No late subjective symp-
tom: developed.

None of the four controls showed more than a 2.5%
decrcase in FEV, after inhaling 1: 100 cricket extract,
and none developed symptoms.

Skin testing of other employees and allergy
clinic patients

El:ven asymptomatic employees of the amphibian
facility were evaluated clinically and skin tested with
selected common allergens and with cricket extracts.
Thre: of the 11 subjects reacted to 1:10 cricket ex-
tract by prick test, and one additional employee
showed a slightly positive reaction on intracutaneous
testing with 1: 1000 extract (Table II). One of the
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TABLE M. Resuits of RAST, RAST inhibition,
and prick tests with cricket extract in 13
employees of the amphibian facility

Rast inhi-
RAST* bition*

Subject % TC bound % TC bound Prick test
J. G. (Case 1) 10.41 317 3
L. S. (Case 2) 2.43 0.62 4+
C. R. 3.68 1.27 3+
G. S. 1.50 0.41 3
K. H. 0.37 — RES
Lo. S. 0.37 - 2+ ¢
L.C. 0.22 — -
C. M. 0.23 - —
R. S. 0.46 — —
G. H. 0.35 — -—
G. M. 0.16 — -
N. H. 0.42 — —
W. K. 0.34 — —
RAST negative 0.37 — Not done

control

TC = total counts.

*All RAST and RAST inhibition results are expressed as the
percent of total counts of '*l-anti IgE antibody bound by the
cricket-cellulose reagent after incubation with test serum (50
wl). *1-ami IgE binding greater than twice the negative control
level is considered positive for specific IgE antibody. Inhibition
tests were performed using 50 ul of soluble cricket extract.

tIntracutaneous.

three persons giving a prick test reaction to cricket
also reacted to several other commen allergens and
had a history of allergic rhinitis. Only ome of the
remaining seven cmployees who failed to react to
cricket had a positive test to a battery of 19 common
allergens; this person had no history of atopic disease.

Additionally, tests on 30 successive allergy clinic
patients showed 4 positive responses to prick tests
with 1:10 extract and an additional person who
reacted intracutaneously with 1: 1000 extract. In ret-
rospect, one of those responding by prick test had a
history of exposure to cricket fish bait. Three of the
five skin test—positive patients did not react to any
other allergens.

Passive transfer testing

The 1:1 and 1:10 serum dilution sites showed
wheal-and-flare reactions which clearly exceeded the
smaller reactions at the control site where cricket ex-
tract was injected into normal skin. Ragweed extract
produced a marked response, and the buffered sa-
line—challenged site showed no response. Sites sen-
sitized with 1:1 heated serum were unresponsive to
cricket extract. These results were confirmed by re-
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peating the P-K tests on the same recipient on a sec-
ond occasion.

RAST

Sera from Cases No. 1 and 2 gave clearly positive
RAST results as well as sera from 2 of 11 other em-
ployees from the amphibian facility (Table II). The
specificity of IgE antibodies was confirmed for posi-
tive sera by demonstrating considerable inhibition of
binding to the cricket-cellulose reagent by soluble
cricket extract (Table II).

Leukocyte histamine release

A maximum of 21% histamine release was ob-
tained from the leukocytes of J. G. with 10 PNU/ml
cricket extract, while leukocytes from L. S. released
40% of their histamine content with 100 PNU/ml
cricket extract. Three of five control subjects gave a
maximal histamine release of less than 6%, while two
other controls released 12% and 17% histamine, re-
spectively, with 100 PNU/ml.

DISCUSSION

The clinical history of both of the patients reported
here strongly suggested an allergy related to their oc-
cupation. Crickets appeared to be likely suspects be-
cause of exposure to the very large number of these
insects raised in the amphibian facility. The suspected
cricket allergy was confirmed by skin tests, P-K tests,
RAST, leukocyte histamine release, and bronchial in-
halation challenge. It was important to obtain addi-
tional confirmation besides skin testing, since it has
been observed that as many as 50% of allergic pa-
tients react when skin tested with a battery of insect
allergens.! 1% '! The RAST results indicate the pres-
ence of IgE antibodies; this is supported by the heat
lability of the reagins giving the positive P-K test. The
relevant cricket allergens have not been identified. It
is possible that additional allergens in the work envi-
ronment, such as cornmeal or powdered soybean or
brewer’s yeast in the Pervinal vitamin preparation,
also may in part have been responsible for occupa-
tionally-related symptoms, but the aforementioned
studies appear to leave little doubt about the presence
of cricket allergy. The only available previous report
of cricket allergy was a recent abstract® in which
Crawford described a 16-yr-old boy with allergic rhi-
noconjunctivitis and asthma upon exposure to crickets
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which he used as fish bait. This case was documented
by positive skin tests, P-K testing, and in vitro his-
tamine release. Bronchial challenge was equivocal in
this case, but the highest concentration used was
1:1000.

The high incidence of positive skin tests and RAST
for IgE antibodies to cricket extract in the employees
of the amphibian facility appears to indicate strong
allergenicity of cricket emanations. This is also sug-
gested by the frequent finding of positive prick tests in
the allergy clinic patients. Although absence of asso-
ciated symptoms in this group may reflect lack of
exposure, the employees with positive prick tests and
RAST (C. R., G. S., and K. H., Table II) but no
apparent difficulty on cricket exposure present the
same paradox encountered with other allergens.

We gratefully acknowledge the assistance of Mr. Thomas
J. Bedford with the clinical studies.
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