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ABSTRACT Over an eight and a half year
period 742 patients were assessed for allergy
to stinging and biting insects in Queensland;
452 (61%) had allergic reactions to honey
bees, 244 (33%) to wasps, 30 (4%) to various
ants, 11 (1.5%) to march flies (Tabanus sp.)
and five to tick infestation. One hundred and
fifty one patients (20%) presented with large
local swelling only (RXN1), 98 (13%) with
urticaria and/or facial angioedema distant
from the sting site (RXN2) and 492 (66%) with
subjective or objective evidence of dyspnoea
or hypotension (RXN3). Allergy testing was
performed with honey bee and wasp venoms
by skin testing or by Radioallergosorbent
testing. Fifty nine patients (30%) with RXN3
responses to wasps failed to react to either
test, while this applied to only 19 (6%) of the
patients with RXN3 responses to bee stings.
Thus, a large number of wasp-allergic
patients with RXN3 responses could not be
offered immunotherapy. A similar problem
exists in the lack of availability of specific
reagents for ant- and tick-induced dyspnoea
or hypotension. A whole-body insect extract
of march fly, however, appears useful.

(Med J Aust 1990; 153: 650-654)

A llergy to stinging and biting
insects is a significant cause of
human morbidity.Observationsin

the United States have indicated that its
prevalence ranges from 0.4% to 5% of the
population.'" Fatal outcomes have also
been recorded, with 40 deaths occurring
annually in the United States," while in
Australia the mortality rate is approximately
one per year. 4 During the period
1981-1989 the statistician's office of the
Queensland Department of Health record­
ed one fatality in 1985 and two in 1986 from
either bee or wasp stings. It is likely that
mortality rates are higher, as an unknown
number of deaths from stinging insect
anaphylaxis may have been recorded
erroneouslyas cardiovascular catastrophes.

Anaphylaxis may result from a variety of
insects of the order Hymenoptera- honey
bees, paper and mud wasps, and ants of
various species - while a number of

patients has also reacted to bites from
march flies and from tick infestation.

The diagnosis of anaphylaxis induced by
these insects is based on the clinical
features of the reaction, and confirmed by
allergy testing with extracts from the
specific insects. For many years, the diag­
nosis and treatment of stinging insect
allergy employed insect whole-body
extracts. However, in recent studies
specific venom extract has proved to be
superior for both uses, most importantly in
the prevention of severe reactions to
subsequent stinqs.' .s Honey bee and wasp
venom extracts are readily available in
Australia for both diagnosis and treatment.
Antigenic extracts for ants, march flies and
ticks have been available only in whole­
body preparations.

In this report clinical experience in the
evaluation of patients in Queensland with
adverse reactions to insect stings or bites
is presented.

Methods

Patients

From December 1980to June 1989,742 patients
presented for evaluation of adverse reactions to
insect stings or bites; 507 (68%) were males.
The patients ranged in age from 15 months to
77 years, with 282 (38%) being 16 years of age
or under.

The severity of reaction in each patient was
classified clinically as type 1 (RXN1) - large
local swelling only; type 2 (RXN2)- generalised
urticaria and/or facial angioedema distant from
the sting site; and type 3 (RXN3) - subjective
and/or objective evidence of obstruction to
breathing (laryngeal and bronchial) and/or
insufficiency of blood circulation.

Skin testing reagents

Venom extracts of honey bee (Apis mellifera) ,
paper wasp (Po/istes sp.) and yellow jacket
(Vespu/a sp.) were supplied as Iyophilised prepa­
rations by Dome/Hollister-Stier (DHS), division

of Bayer Australia, Sydney. The freeze-dried
venoms were reconstituted with 5.5 mL of DHS
albumin-saline (containing 0.9% sodium chlor­
ide, 0.4% phenol, and 0.03% human serum
albumin). This resulted in solutions containing
100 Ilg/mL of venom. Dilutions were also made
with the DHS albumin-saline.

Whole-body extracts of ants (greenhead
[Rhytidopenera metallica), jumper [Myrmecia
pilosu/a) and bull [Myrmecia spp.)), march fly and
tick (/xodes h%cyc/us) were supplied by the
Commonwealth Serum Laboratories (CSL),
Melbourne. Phenol (0.5% w/v) was added as a
preservative. The extracts were supplied in A,
Band C strengths. A strength contained 10 units
(0.0003 mg nitrogen) per millilitre, B strength 100
units (0.0015 mg nitrogen) per millilitre, and C
strength 1000 units (0.01 mg nitrogen) per
millilitre.

In 1988 and 1989, march fly testing employed
a whole-body extract of horse fly (Tabanus sp.)
obtained from DHS. It was an aqueous extract
containing 50% (v/v) glycerine and supplied in
a 1:10 wlv strength. Ten-fold serial dilutions (1:10
to 1:1000) were prepared, using DHS albumin­
saline as the diluent.

In-vivo testing

Skin testing was performed on the ventral
surface of the forearm at least two weeks after
a systemic response. Initial testing was done by
the skin prick method using only one concen­
tration, 10llg/mL. A drop of this solution was
placed on the skin surface and a 26-gauge
needle was passed through the droplet gently
lifting the outer layer of the epidermis. A reac­
tion was considered positive if there developed
at least a 2 mm by 2 mm wheal, greater than that
(if any) caused by the diluent control test (sterile
normal saline with phenol). If the skin test proved
negative, testing was then performed intrader­
mally. With an injected volume of 0.05 mL in
each instance, serial 10-fold increments of
venom extract ranging from 0.01 Ilg/mL to
1.0 Ilg/mL were used. A wheal of 5 mm by 5 mm
or greater with surrounding flare was considered
a positive result. In the instances in which whole­
body extracts of ants, march fly and tick were
used, intradermal testing only was performed in
concentrations ranging from A to C strength
solutions. From 1988, march fly testing with the
DHS preparation was performed with 10-fold
diIutions starti ng from 1:10 000.
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DEPO MEDROL - INTRATHECAL AND EPIDURAL USE

DEPO-MEDROL has been used effectively in Australia for over 25 years.

The potential adverse effects of the intrathecal and epidural routes of administration of this
drug have been highlighted in recent media reports.

These issues were previously raised by Upjohn in 1981 and 1984 in the Medical Journal of
Australia, and the Company's position defined.

The position of the Department of Health on these routes of administration was clarified by
their rejection of an application for epidural use of DEPO-MEDROL in 1982.

We believe that the manner of the recent publicity has caused alarm and distress to many
patients and their doctors, and it is timely that Upjohn's position regarding this drug is
restated.

- DEPO-MEDROL is a safe and efficacious drug for a wide variety of
inflammatory conditions in accordance with the package insert.

- Intrathecal and epidural administration are not approved routes of
administration.

- Serious adverse reactions have been reported with non-recommended routes
of administration.

- Use of routes of administration other than stated in the text of the package
insert is potentially dangerous.

- For further product details, refer to the prescribing information.

We believe and recommend that all patients faced with a medical problem should thoroughly
discuss the situation with their doctor with special attention to the potential risks, benefits and
limitations of the therapy in question.

The decision to use a specific treatment in a specific situation remains the prerogative of the
doctor in agreement with, and after discussion with, the patient.

Dr David R Woodhouse
Medical Director
Upjohn Pty Limited

Upjohn Ply Umited 55-73 Kirby Street Rydalmere NSW 211' Telephone (02) '38 0531
16 November 1990 S&H UPJ 347
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In-vitro testing

If the skin testing proved negative or equivocal,
specific IgE antibodies to bee venom and in the
patients with wasp stings to paper wasp and
yellow jacket venoms were determined by stan­
dardised methods with radioallergosorbent tests
(RAST).7RAST values of 2 or greater were consi­
dered positive. Testing was usually omitted in
patients with RXN1 responses only, and also in
a number of small children with mild degrees of
RXN2 responses.

Results

Over an eight and a half year period 742
patients presented for evaluation of
adversereactions to insect stings (Table1);
452 patients (61 %) believed that honey
bees caused the reaction, 244 (33%) iden­
tified paper wasps while 30 (4%) indicated
various types of ants ("green", "bull", and
"jumper" as well as unknown types). Reac­
tions to march fly bite occurred in 11
patients, all but one of whom caine from
the Weipa area on Cape York Peninsula.
Tick infestation reactions developed in five
patients.

The majority of patients presented with

systemic reactions: 492 (66%) had subjec­
tive and/or objectiveevidenceof respiratory
or cardiovascular insufficiency while a
further 98 (13%) had generalisedskin erup­
tions. One patient developed temporary
palsy of his left foot after a bee sting while
another had the clinical features of serum
sickness after a wasp sting.

Intracutaneous testing was the preferred
method used to detect venom-specific
allergic antibodies in the patients with bee
and wasp stings. Table 2 indicates the
results of the testing.

Positive reactions to skin testing were
obtained in 312 patients with honey bee
venom sensitivity and in 132 with wasp
venom sensitivity. HAST evaluation
detected venom-specific IgE antibodies in
four additional patients considered to have
allergic responses. One hundred and nine
honey bee venom and 48 wasp venom
sensitive patients did not undergo either
form of specific testing. Almost all of these
patients had RXN1 or mild RXN2 res­
ponses. The four patients with honey bee
venom sensitivity and RXN3 responses in
this group were all not interested in under­
going desensitisation and thus declined

testing. The sole patient with wasp venom
sensitivity and an RXN3 response was
seen in 1980, before wasp venom testing
became available.

Fifty nine patients (30%) with wasp
venom sensitivity who underwent testing
failed to show a reaction, in contrast to 19
(6%) of the honey bee venom sensitive
group. Furthermore, 51 of these patients
had experienced life-threatening reactions
from wasp stings, compared with only 10
of the patients with honey bee venom
sensitivity (Table 2).

Table 3 indicates that seven of the 10
(70%) patients showing negative results to
honey bee venom testing had had the
allergic reaction more than two years
before testing, and four of these had
received whole-body extract immuno­
therapy. In contrast, only five of the 51
(10%) patients with negative results to
wasp venom testing were in the same situ­
ation, with four of them having received
previous whole-body extract immuno­
therapy.

TABLE 3: Analysis of patients with
RXN3* responses and negative specific

test results

'RXN1 - large local swelling only. tRXN2 - generalised urticaria and/or facial angioedema distant from the sting
site. tRXN3 - subjective and/or objective evidence of obstruction to breathing and/or impaired blood circulation.
§One patient developed nerve palsy of the foot.

'RXN1 - large local swelling only tRXN2 - generalised urticaria and/or facial angioedema distant from sting site
IRXN3 - subjective and/or objective evidence of obstruction to breathing and/or impaired blood circulation. §One
patient showed a positive skin test result to yellow Jacketvenom but not to wasp venom. RAST~ radioallergosorbent
test

TABLE 2: Allergy testing

Honey bee Wasp

Skin test RXN1' RXN2t RXN3* Total RXN1' RXN2t RXN3* Total

Positive
Prick (10 I'g/mL) 0 3 19 22 0 4 5
Intradermal

0.011'g/mL 6 16 132 154 0 5 73 78
O.11'g/mL 8 14 103 125 0 6 37§ 43
1.01'g/mL 1 5 5 11 0 0 6 6

Total 312 132
Negative
RAST negative 6 3 10 19 4 4 51 59
RAST positive 0 1 0 1 0 1 2 3
Not done
RAST positive 2 1 8 11 0 0 2 2
Tests omitted 82 23 4 109 40 7 1 48
Total 105 66 281 452 44 24 176 244

TABLE 1: Types of reactions to insect bites and stings

Discussion

The diagnosis of allergy to insect stings
and bites is determined by the clinical
features of the reaction, the ability of the
patient to identify the particular insect, and
the demonstration of insect-specific IgE
antibodies by skin or RAST testing.

Typically, the anaphylactic or IgE­
mediated response begins almost immedi­
ately or within 30 minutes of the sting or
bite. The spectrum of responses ranges

Before 1984 patients reacting to ant
stings or march fly bites were tested with
a whole-body extract of the particular
insect. Five patients with ant stings and
three patients with march fly bites were
tested and all eight showed positive
responses. Three patients with march fly
bites underwent skin testing in 1988-1989
with the DHS extract of Tabanus sp. and
all showed markedly positive responses.

Patient analysis Honey bee Wasp

Interval between RXN3
response and testing
<2 years 3 46
>2 years 7 5

Previous whole body
extract immunotherapy 4 8

, RXN3-subjective and/or objective evidence of obstruc­
tion to breathing and/or impaired blood circulation.

281
176

15
2
1
3

10
4

492

RXN3*

452§ 105 65
244 44 24

17 0 2
301
3 0 2
713

11 1 0
501

742 151 98

Patients RXN1' RXN2t

Honey bee
Wasp
Ant (green)
Ant (bull)
Ant (jumper)
Ant (unidentified)
March fly (Tabanus sp.)
Tick
Total

Insect
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from large swellings only (some of which
are non-immunological and considered to
be toxic responses) to systemic events
including cutaneous reactions such as
pruritus, erythema, urticaria and
angioedema; gastrointestinal symptoms
such as nausea, vomiting, diarrhoea and
incontinence; respiratory symptoms such
as laryngeal oedema, wheezing, coughing
and chest tightness; cardiovascular
symptoms such as hypotension and
tachycardia; and neurological symptoms
such as blindness, Iightheadedness and
coma.

The offending insect may be incorrectly
identified by the patient. The presence of
a "stinger" at the sting site was indicative
of honey bee stings. With wasp and ant
stings, a paper nest or collection of ants
was noted in the vicinity in virtually all
cases. March fly and tick sensitive patients
noted the insects in situ. There were very
few instances in which the patient or
responsible adult was not confident of the
insect mediating the adverse response.

Skin testing with venom extracts has
been shown to be the most sensitive
method to confirm the presence of venom­
specific IgE antibodies.· Studies have indi­
cated that 90% of patients with systemic
or large local swellings from Hymenoptera
stings will have positive skin tests to one
or more of the commercially available
venom extracts (honey bee, paper wasp,
yellow jacket and hornet) at a concentra­
tion of 1 /Ag/mL or less.' In patients who
show equivocal responses on skin testing,
RAST testing may also be done as occa­
sionally the latter will show a positive result
when the former is negative (Table 2).'

This study indicates that the bee venom
test reagentsdetected venom-specific anti­
bodies in all but 19 (6%) of those patients
who were tested. On the other hand, tests
with wasp and yellow jacket venom
reagents gave negative results in 59
patients (30%). The majority of these
patients (51; 86%) had experienced severe
allergic responses. In addition, examination
of the patients with negative test results
revealed marked differences between the
honey bee venom and wasp venom sensi­
tive groups. It is possible that with the
passage of time between the adverse
responseand specific venom testing some
patients could undergo natural reduction
of antibody levels (Table 3).

These data, therefore, suggest that the
currently available bee venom extracts
have a high degree of accuracy in
detecting specific IgE antibodies but that

the wasp venom extracts do not. A study
in the United States indicated that the
Polistes venom extract was accurate in
confirming the diagnosis of wasp sting
allergy in eight of nine patients." It also
showed there was some allergic cross­
reactivity between Polistes and yellow
jacket venoms.

Thus it would appear from our study that
there are species of wasp in Queensland
which are responsible for the induction of
severe allergic reactions and which
possess different allergens from those
present in the Po/istes sp. venom extract
from the United States.

FIGURE 1. Pohstes variabilis and nest

There seem to be two major species of
paper wasp in Queensland responsible for
the severe reactions: Polistes variabilis and
Ropalidia sp. The former is a little smaller
than a honey bee and builds a cone­
shaped paper-like nest (Figure 1). The
latter is much smaller, about one-third the
size, and resides in a paper-like nest
consisting of two linear columns of cells
(Figure 2). They are typically found in
shrubs and trees, as well as on fences and
even houses. Patients who test negatively
for wasp venom do not seem to fall exclu­
sively into one particular wasp sting
category, that is, those patients who tested
negatively were just as likely to identify the
Polistes sp. as the Ropalidia sp. as the
inciting agent. Similar observations appear

FIGURE 2 Ropalldla so. and nest.

to apply to the group with positive test
results.

It is of interest that a recent review of
harmful Australian insects by Southcott
made no reference to adverse reactions to
stings from paper wasps." It therefore
appears to be a significant problem
confined to Queenslandand perhapsto the
northern half of New South Wales.

The major indications for venomimmuno­
therapy are a history of a systemic allergic
response and a positive test result to the
specific insect venom (preferablya positive
skin test result rather than a positive RAST
test result alone)." Patients who have
experienced severe reactions should not
receive immunotherapy if venom testing is
negative. This study indicates that approx­
imately one-third of patients with wasp
stings cannot be offered immunotherapy
with the currently available wasp venom
extracts. As a result, venom extracts,
preferably of at least one of the Ropalidia
sp., should be made available.

A similar situation exists for patients
highly allergic to ant stings. The number
of patients involved in this series is smaller
than the honey bee venom and wasp
venom groups, although Clarke has high­
lighted a major problem with jumper ant
stings in Tasmania." This has been
confirmed in other areas of southern
Australia. Severe allergy to ant stings is
rarely reported outside Australia with the
notable exception of allergy to the imported
fire ant in the United States." Although fire
ants have been identified here," I am not
aware of any person in Australia reacting
to them. Becauseexperience indicates that
whole-body extracts of bee and wasp are
much less effective than the specific
venom extracts, it seems prudent that no
patient newlydiagnosedwith severeallergy
to ant stings should be treated with the
currently available whole-body extracts of
ant species. Rather, immunotherapy
should be deferred pending the develop­
ment of venom extracts of jumper and bull
ants."

The number of patients with severe sys­
temic allergic responses to the Australian
paralysis tick or scrub tick and "march" or
"horse" flies is relatively small. Gauci et
al. have indicated that with the former, the
major allergens are found in the salivary
glands, i s but production of a tick salivary
gland extract is not currently feasible. A far
more encouraging situation exists for
patients allergic to Tabanus. Recentobser­
vations of three patients in this study and
one from South Australia (Ann Kupa,
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personal communicat ion) indicate that the
DHS preparation of Tabanus sp. success­
fully detected marked allergic skin react­
ivity in all four patients. Each is currently
undergoing a trial of immunotherapy.
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Propolis

Propol is is a form of glue produced by bees
and used inside thei r hives. The name comes
from the Greek " pro", in front of, and " polis"
meaning town or city , and bees use it to seal
their hives against invasion of other insects
and the weather.

Most beekeepers regard propo lis as a
thorough nuisanc e as it must regularly be
cleaned from the frames and other parts of
beehives and leaves sticky gum-like stains on
sub stances in contact with it. However, in
recent years propolis has been marketed as
a health product and there has been a great
demand for it. Beekeepers everywhere are
scraping the frames of the ir hives and selling
it for prices of up to a dollar for 10 g. It is being
used as an antisep tic, as a dress ing for
wounds and leg ulcers , and in throat lozenges,
soaps and cosmetics.

Essent ially propolis is a natural resin with
a pleasant aromatic smell. It var ies in colour
from light brown to a dark ches tnut. When
new, at the normal temperature of hives, it is

very sticky, below 15°C it becomes quite hard
and below 5°C it is brittle. Propolis is collected
by bees from the buds of trees which are
coated with the brown sticky substance to
protect them from moulds and infection during
the months of winter and ear ly spr ing . It is
carr ied into the hives as little globules in the
pollen baskets on their rear legs. A great Swiss
beekeeper, Francis Huber, said in 1793 that
each globule has the lustre and colour of
garnet.

Propol is is usually composed of about 55%
balsams and resins, 30% waxes, 1COlo oils and
5% pollen . The balsams and resins comprise
varying amounts of many complex chemicals,
and in additon to the male rial obta ined from
trees and plants, secretions from the glands
of worker bees are added in the hive. The final
mixture conta ins a fasc inating variety of
natural substances.

The bees use propolis to block up any
opening in the hive smaller than 4.75 mm and
to varnish all the inside surfaces of the hive.

not only the woodwork of the hive and the frames, but
even the wax cells themselves. Inside a hive the
atmosphere is warm and humid with tens of thousands
of bees crowded into a small space . This provides the
conditions for all kinds of bacteria and moulds to
flourish. The presence of propol is varn ish prevents
these occurrences as it does on the buds of trees.

A mixtu re of beeswax and propol is is much stro nger
than beeswax itself and the bees use the mixture to
make the combs stronger where they are attached to
the wooden framework of the hive (either man made
or in a hollow tree). Two thousand years ago Pliny, the
Roman naturalist and observer of bees , reported such
use of propo lis .

When small intruders ente r a beehive, for instance
a wasp , they are soon destroyed and thrown out by the
bees; however, when an intruder is too large to move
(for example, a large moth or a mouse) bees firs t kill
the invader then encase the carcass in propo lis so that
it does not rot and cause a bad smell but slowly
mummifies .

Some beekeepers use propolis as a glue in wood­
working, part icularly when making up hives. One
beekeeper reported that he kept a large lump of propolis
and rubbed it all over the woodwork inside empty
beehives. This techn ique attracted swarms of bees
which were brought by the scent and it was no longer
necessary for him to go out and collect swarms, as they
came on their own to the baited hive .

In the past , natura l balsams such as propolis were
much used ; for instance, maidens would tend knights
wounded in battle using sweet smelling balsams. There
is evidence that in prehistoric times, surgery was made
poss ible by the use of propol is as an ant isept ic . It was
obta ined from wild bee nests and used with honey as
a dress ing . As recently as the Boer War , 90 years ago,
an ointment of propolis and Vaseline was used to treat
batt le wounds.

The grea tes t make r of violins in history was
Stradivarius . He varnished his violins with propolis
harvested by bees around Cremona in Italy . Violin
makers still use propol is for the same purpose. In some
countries soap and lozenges contain ing propolis are
on sale, and with each year that remains of this century
we will probably see other uses of propolis being
rediscovered .

W MeL Thomson
11 King Street. Sandy Bay.

Hobart. TAS 7005

lllustraton reproduced with the permission of the Institute of Honeybee
Science, Tamagawa UniverSIty. Tokyo, Japan


