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Anaphylaxis induced by horsefly bites:

Identification of a 69 kd IgE-binding salivary

gland protein from Chrysops spp. (Diptera

Tabanidae) by western blot analysis
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Anaphylaxis from insect venom is mostly caused by
Hymenoptera stings but has been also reported after
bites by various blood-feeding arthropods. The horse-
flies (Tabanidae, comprising some taxonomically poorly
defined subgroups such as deerflies, yellowflies, or clegs)
is a hematophagous family of Diptera, with several
species that feed on human beings. Bites by tabanids are
painful and may induce a local wheal and flare response.
However, they have also been believed to cause severe
systemic reactions.1-4 The involvement of specific IgE
antibodies in these reactions has been proposed in
earlier studies.2-4 The insufficiency of currently available
diagnostic tools in the analysis of hypersensitivity to
biting insects, however, makes the stigma of anecdote
adhere to many reports and may have caused general
underreporting of anaphylaxis caused by non-Hymenop-
tera insects in the literature.

CASE REPORT

A 57-year-old man was bitten on his left foot by an
unidentified horsefly species. Within 10 minutes he had
generalized itch, urticaria, and angioedema, followed by
pharyngeal constriction, shortness of breath, and a final
30-minute episode of unconsciousness. He recovered
without specific therapy after an unknown period of

time. A second horsefly bite received 1 week later on the
chin again provoked a systemic reaction. Despite imme-
diate administration of astemizole, the patient had nau-
sea, vomiting, shivers, profuse perspiration, and impair-
ment of the sense of taste. There was no history of atopy
or preceding insect hypersensitivity.

METHODS

The patient was referred to the allergy clinic 4 months later.
He was intradermally tested with honeybee and yellow jacket
venom (ALK) and skin prick tested with mosquito extract
(Stallergénes) and common inhalant allergens. Because of a
lack of an appropriate allergen extract, no horsefly species
could be used for skin testing. Total IgE (Pharmacia) as well as
specific IgE (as determined by RAST) against Hymenoptera
(i.e., honeybee, yellow jacket, hornet, and fire ant), mosquito
(Aedes spp.), Chironomids, and horsefly (Tabanus spp.) were
assessed (all extracts obtained from Pharmacia).

Host-seeking female horseflies (Chrysops spp.) were collected
in the field, immediately frozen in dry ice, and stored at –20° C.
Salivary glands were removed from 10 specimens in phosphate-
buffered saline under a stereo microscope, transferred to fresh
buffer, homogenized under liquid nitrogen, and centrifuged for
30 minutes at 13,500 rpm. The supernatants were dialyzed for 3
days in distilled water and lyophilized, yielding about l mg of
protein per salivary gland pair. Resuspended proteins were
separated by sodium dodecylsulfate–polyacrylamide gel electro-
phoresis and either stained with silver nitrate or blotted onto
nitrocellulose membranes. Nitrocellulose strips were incubated
with 1:10 diluted sera from the patient and four nonatopic
control subjects without a history of insect hypersensitivity.
Specific IgE was detected by 1:10 diluted iodine 125-labeled
rabbit anti-human IgE (Pharmacia). Specific IgG was detected
by monoclonal rabbit anti-human IgG (Jackson Dianova) fol-
lowed by 125I-labeled donkey anti-rabbit IgG (Amersham).
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RESULTS

Skin test responses were completely negative to inhal-
ant allergens and mosquito extract, as well as to the
vespid venoms (apart from a weakly positive reaction
with 0.1 mg/ml intradermal honeybee venom that was
not considered relevant). RAST results were negative
for all tested insects. Total IgE levels were elevated (234
kU/L).

Silver-stained gels showed about nine faint protein
bands between 30 and 65 kd and two more prominent
bands close to each other near the 69 kd protein marker.
Results of IgE binding were moderately positive in the
patient to a protein around 69 kd but completely nega-
tive in all control subjects (Fig. l). IgG binding was
restricted to the putatively same protein. IgG bands were
faint and overlaid by interfering unspecific binding of the
radiolabeled antibody, which impeded our analysis. IgG
binding that was considered specific occurred in three
control subjects. No corresponding IgG band was
present in the patient (Fig. l).

DISCUSSION

A major problem with horsefly hypersensitivity is the
lack of well-characterized allergen extracts that can
guarantee high specificity and adequate sensitivity of
allergy testing. There is some evidence from skin tests,1, 2

RASTs,3, 5 and basophil histamine release tests2 that
adverse reactions to horsefly bites are mediated by
specific IgE. The reliability of these findings, however,
may be inadequate because they were obtained with
whole-body extracts of questionable specificity.4 By us-
ing extracts from isolated salivary glands we were able to
demonstrate IgE binding to a 69 kd protein in a patient
with two anaphylactic reactions to horsefly bites, provid-

ing further evidence that IgE-mediated anaphylaxis to
horseflies does exist. The 69 kd Chrysops salivary protein
is the first allergen identified from tabanids. Because
salivary-gland extracts may not easily become commer-
cially available, it seems important to critically reevalu-
ate the usefulness of whole-body extracts in comparative
studies.

More than 30 cases of horsefly allergy have been
recorded so far, involving generalized urticaria, angio-
edema, bronchial constriction, and shock.1-5 Allergy to
tabanids may be less exceptional than assumed consid-
ering possible underreporting caused by poor diagnostic
facilities and a lack of medical alertness. Furthermore,
some horsefly species mimic vespid pigmentation pat-
terns and may have been mistaken for Hymenoptera.

The comparatively weak IgE binding in the immuno-
blot may reflect a rapid fall in specific IgE titers within
the 4-month period after the last bite. Otherwise, pri-
mary sensitization may have occurred not to Chrysops
spp. but to a different horsefly species, with the weak IgE
binding seen here reflecting cross-reactivity within this
insect family. Not all tabanid species are relevant pests.
Haematopota spp. is the most important genus for hu-
man beings in the northern hemisphere. Chrysops spp.,
like Tabanus spp., is of secondary importance but was
used in this study because specimens could be success-
fully collected in the field. All three genera, by vicarious
species, are represented in the northern hemisphere.
Accordingly, allergy testing should be performed with
Haematopota spp. rather than with Chrysops spp. or
Tabanus spp., which to our knowledge are currently used
in commercial extracts.

Concomitant sensitization to Hymenoptera venoms in
subjects allergic to horseflies seems to be frequent,3-5 but

FIG. 1. Serum IgE and IgG reactivity to salivary gland extract from the horsefly (Chrysops spp.) showing
antibody binding to a 69 kd protein in patient (lane P) and control subjects (lanes c1-c4).
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the 69 kd Chrysops allergen is unlikely to be a cross-
reacting homologue of major Hymenoptera allergens, all
of which lie between 20 and 50 kd. Rather, cross-
reactivity may be expected with saliva from other blood-
feeding insects. Interestingly, several salivary proteins
around 65 kd have been identified in mosquitoes,6-7 one
of which was recently shown to be an allergen.8
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Near-fatal anaphylaxis to topical

bacitracin ointment
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Bacitracin ointment is a widely used topical antibac-
terial medication. It is generally well-tolerated, but in
rare cases may cause life-threatening reactions.1-7 We
report a severe anaphylactic reaction after topical ad-
ministration of bacitracin.

CASE REPORT

A 45-year-old man with tinea pedis applied bacitracin oint-
ment to an excoriated area on his foot. Almost immediately he
experienced pruritus of that foot. Despite an attempt to wash
off the ointment, within minutes the pruritus became general-
ized. He then developed flushing of his torso followed by
swelling of his tongue and face. Subsequently he became
lightheaded and lost consciousness. Emergency medical techni-
cians arrived within 5 minutes, finding the patient unresponsive
and without a pulse. After a brief period of cardiopulmonary
resuscitation, his pulse returned, and he regained conscious-
ness. Four years earlier he had had a similar, but less severe,
episode after applying bacitracin to his foot.

On arrival at the emergency department, the patient had no

residual signs of anaphylaxis and was admitted to rule out a
cardiac cause for his sudden life-threatening event. He had
normal serial cardiac enzyme levels, and his electrocardiogram
results were in the normal range. He also had normal results on
an exercise tolerance test. The allergy service was consulted.

METHODS

Given the severity of the patient’s reaction, skin testing was
not performed. An ELISA for IgE antibody and a basophil
histamine release assay were performed.

Prausnitz-Küstner (PK) testing was carried out following
previously established methods.8 A rhesus monkey who had
never been exposed to bacitracin was anesthetized. One-
tenth of a milliliter of serial twofold dilutions (ranging from
undiluted to 1:16) of the patient’s serum were then injected
intradermally into five separate sites on the monkey. A
control injection of phosphate-buffered saline diluent was
also given. After 48 hours, 4 ml of 0.5% Evans blue dye was
injected intravenously to serve as a marker of increased
capillary permeability at positive skin test sites. Fifteen
minutes later, all six sites were injected intradermally with
0.02 ml of bacitracin at 0.1 mg/ml (Sigma Chemical Co., St
Louis, Mo.). This concentration had been determined earlier
by a titration experiment to be the highest that would not
cause an irritant reaction. After 30 minutes, the sites were
examined for positive reactions, characterized by cutaneous
blueing and edema.

RESULTS

The immunoassay results for IgE antibody and the
basophil histamine release test results were negative.
The results of PK testing were positive, with the patient’s
serum diluted up to 1:8.
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