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Abstract
The aim of this work is to report for the first time a patient case with anaphylaxis by Pseudomyrmex acanthobius /favidulus ant sting, prepare an extract with the whole-
ant-body, to study their biochemical and immunological properties and to validate the efficacy of the subcutaneous immunotherapy with this non-commercial extract. 
An argentine woman patient, 19 years old, with background of allergic rhinitis and bronchial asthma in the childhood, suffered repeated episodes of anaphylaxis 
by non-identified insect’s stings and previous immunotherapies treatment. The entomologic analysis revealed that the aggressor insect was an ant belonging to 
Pseudomyrmex genera and acanthobius or favidulus species. High serum total levels of IgE (202 UI/ml) were measured by ELISA and a positive 6-mm wheal and flare 
reaction (extract dilution 1/100000) was revealed by in vivo intradermal test. A sample of the extract proteins fraction was analysed by SDS-PAGE. The silver stained 
protein bands ranged since 20 to 220 kDa. The patient serum immune-recognized allergenic extract proteins at approximately 160, 90, and a double band at 42/46 
kDa prior to desensitization treatment by electro-blotting. Interestingly, post-specific-subcutaneous-immunotherapy the mentioned double band almost disappeared. 
After a 6-years-treatment, the total IgE serum values strongly decreased and the specific intradermal test was negative up to 1/10 extract dilution. The tolerance to 
the treatment was good. Altogether, our findings revealed that the immunotherapy performed with the whole-body-Pseudomyrmex ant allergenic extract was highly 
effective and the IgE specific-double protein allergenic extract bands (42/46 kDa) that disappeared after immunotherapy were responsible for the anaphylactic shock.

Introduction
Allergic reactions caused by ant’s sting have a low incidence 

around the world, but these events represent a significant matter of 
health in regions where the mentioned Hymenoptera are endemic, 
as in South America. Although most allergic reactions to fire ants 
are caused by Solenopsis invicta, regarding ants from Pseudomyrmex 
genera, only two cases of anaphylaxis by P. ejectus have been described 
in USA. The identification of ants, other than Solenopsis invicta and 
Solenopsis richteri reported to cause adverse reactions in humans [1-
6]. However, events due to the less common species Pseudomyrmex 
acanthobius or Pseudomyrmex flavidulus have not been registered to 
date.

In these cases, allergist follow-up is essential to investigate possible 
causes, to achieve a broad risk assessment, and to avoid future events 
by mounting personalized threat reduction schemes including, when 
possible, beginning allergen immunotherapy. However, although the 
establishment of Allergy institutional guidelines, there are still many 
fissures in the evidence base for anaphylaxis [1]. Regarding stinging 
insect hypersensitivity, a practice parameter update was designed, but 
not for drug promotion in pharmaceutical companies. Conversely, 
the fluctuating medical environment, but not all recommendations 
will be suitable for all patients [2]. Consciousness that species other 
than imported fire ants are capable to cause serious allergic or adverse 
anaphylactic (IgE-mediated) reactions, or anaphylactic-like, resembling 
anaphylaxis but of unknown mechanism, immediate reactions to ant 
stings or bites would drive to more quick evaluation and treatment, 
including further investigation of the medical entomology of these ants 
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Solenopsis invicta and Solenopsis richteri, that cause adverse reactions 
in humans. However, a varied group of ant species belonging to 6 
different subfamilies including Formicinae, Myrmeciinae, Ponerinae, 
Ectatomminae, Myrmicinae, and Pseudomyrmecinae and 10 genera 
such as Solenopsis, Formica, Myrmecia, Tetramorium, Pogonomyrmex, 
Pachycondyla, Odontomachus, Rhytidoponera, Pseudomyrmex, 
and Hypoponera have been identified as other imported fire ants 
responsible for causing severe reactions [6]. Herein, we present a case of 
an argentine young woman patient, 19 years old, from a rural area, with 
background of allergic rhinitis and bronchial asthma in the childhood 
that presented repeated episodes of anaphylaxis during a 10-years 
period by a non-identified aggressor insect. The aims of this work are 
i) to report a patient case with anaphylaxis by Pseudomyrmex ant sting,
ii)	to prepare an extract with the specific whole-body ant, 
iii)	to study their biochemical and immunological properties and, 
iv)	to validate the efficacy of the subcutaneous immunotherapy with 

this non-commercial extract.
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mini-gels in the presence of sodium dodecyl sulphate, according 
to Laemmli (1970) [12]. Protein bands from Pseudomirmex extract 
separated by SDS-PAGE were stained using a modified silver staining 
[13].

Western blot

SDS-PAGE-resolved ant extract proteins were electro-transferred 
onto a nitrocellulose membrane as described by Towbin et al, (1979) 
[14]. Briefly, the membranes strips were soaked for 90 min in blocking 
solution (TBS, 50 mM, Tris, 150 mM NaCl, pH 7.6, containing 3% 
non-fat dry milk), incubated with a 1/10 dilution of Peudomirmex-
hypersensitive patient serum in PBS overnight at 4℃ and then 
incubated with a 1:1000 diluted goat anti-human IgE–peroxidase 
conjugate for 90 min at room temperature. Sera from non-atopic 
subjects were taken as negative controls Colour development was 
performed with 4-chloro-1-naphthol and hydrogen peroxide in a 
methanol/PBS solution. Also, after blocking, membrane strips and 
tested with a 1:100 dilution of human serum followed by 90-min 
incubation with rabbit antisera; strips were washed and treated with 
a goat anti-rabbit IgG antibody (1:2000), coupled to phosphatase 
alkaline for 90 min at room temperature. Sera from non-atopic subjects 
and normal rabbit sera served as negative controls. For IgG- and IgE- 
protein extract bands recognition behavior, strips were incubated prior 
and after immunotherapy by immunoblotting.

Results
The first step was the recognition of the culprit insect, the 

entomologic result revealed that it was an ant belonging to 
Pseudomyrmex genera and to two probable species P. acanthobius or 
P. flavidulus (Figure 1).

On the other hand, the initial biochemical determination by 
chemiluminescence showed high serum total levels of IgE (202 UI/ml). 
Regarding the ethical principles of the World Medical Associations’ 
Declaration of Helsinky, after previous informed consent and patient 
anonymity preservation, methods approved by the Ethics Committee 
of the Hospital de Clínicas (ref number: 26 0168/07), were used. The 
in vivo intradermal test, using the specific whole-body ant prepared 
extract and the positive and negative controls were performed revealing 
a positive reaction in the 1/100.000 extract dilution, in comparison 
with the positive and negative controls. The medical prescription 
consisted in education in avoidance of stinging insects and instructions 
of self-injectable epinephrine. In addition, a specific subcutaneous 
immunotherapy was performed by a conventional dosing schedule of 

Material and methods
Preparation of allergenic extract

The extract was prepared following the Frugoni–Hansen method 
(1970) described elsewhere [7]. The ant-whole-bodies were degreased 
with ether followed by protein extraction. Pseudomirmex ant was 
extracted in phosphate-buffered saline (PBS), by stirring at 4℃ in 
1:5 (w/v) ratios. After centrifugation at 4℃, 500 g for 40 min, the 
clarified extract was dialyzed in PBS. Extracts were sterilized with 
Millipore filters (Bedford, MA, USA) (0.22 mm). Sterility controls were 
performed, and the extracts were frozen and stored at -20℃ Bradford’s 
method was applied to determine the protein concentration of the 
extract, using bovine serum albumin as a standard solution [8].

Patient clinical history

Atopic patient suffering from sensitization to Pseudomyrmex 
ant, a young woman from a rural area of Buenos Aires was treated 
in the Department of Allergy and Immunology, Hospital de Clínicas, 
CABA, Argentina. She has a clinical history of allergic rhinitis and 
bronchial asthma in the childhood and presented repeated episodes of 
anaphylaxis during a 10-years period. The patient showed elevated IgE 
levels and positive skin tests (dilution 1/100.000) of the elaborated ant 
extract (protein concentration 0.5 mg/ml).

Patients’ sera

Blood to be used for serum component analysis was obtained from 
the selected patient and control subjects by venipuncture, allowed to 
coagulate at 4℃ and centrifuged at 1000 g for 15 min. Non-haemolysed 
serum was separated, and aliquots were stored at -70℃ until use.

Enzyme-linked immunosorbent assay
sin paréntesis ELISA was performed on allergenic sample as 

described previously, with some modifications. Determination of 
specific IgE in human serum was performed as described previously 
[9,10]. Briefly, a microtitre plate was coated with 50 mL per well (100 
mg/mL in sodium carbonate buffer pH 9.6) of allergenic extract, 
incubated at 37℃ for 90 min and blocked with 3% defatted milk in 
0.1 M PBS. After washing, the wells were incubated with 100 mL of 
a 1:10 dilution of human ant positive serum sera overnight at 37℃. 
After additional washing with PBS-T, 100 mL of a 1:2000 dilution of 
peroxidase-conjugated goat anti-human IgE was added to each well for 
2 h at 37℃. The reaction was developed with o-phenylendiamine in 
citrate buffer, pH 4.6, and hydrogen peroxide. The absorbance was read 
at 492 nm utilizing an automated ELISA reader (MR 700, Dynatech 
Lab, Chantilly, VA, USA). Each assay was run in three separately 
prepared duplicates.

In vivo intradermal skin test
Skin tests were carried out to measure reactivity to allergenic test 

and control extracts according to Aas and Belin (1972) [11]. Skin 
tests were performed in the morning and graded after 20 min. based 
on the weal size of the histamine control, as it was conventionally 
established. On the day the skin test was performed, neither the 
allergic patient nor the controls were taking steroids, anti-histamines 
or immunosuppressive drugs. Informed consent is routinely obtained 
from all subjects before testing.

Sodium dodecyl sulphate polyacrylamide gel electrophoresis 
(SDS–PAGE)

25 micrograms of allergen single extract sample and standard 
molecular weight markers were electrophoresed in 10% polyacrylamide 

Taxonomy 
Class: Insecta  
Order: Hymenoptera  
Superfamily: Vespoidea  
Family: Formicidae  
Subfamily: Pseudomyrmecinae  
Genus: Pseudomyrmex  
Probable species:  
                               - P. acanthobius     
                               - P. Flavidulus 

 

Figure 1. Taxonomy and photograph of the studied specimen. In the left, class, order, 
superfamily, family, subfamily, genus and the two-probable species are shown; in the right, 
the photograph of the original specimen can be observed
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slow progression during a period of 6 years, using a whole-ant extract 
prepared in accordance to the method of Frugoni and Hansen (1970) 
[7].

On the other hand, the silver stained SDS-PAGE of this extract 
showed silver stained protein bands since 20 to 220 kDa [12,13]. In 
addition, western blotting analysis showed that the serum IgE of the 
patient recognized allergenic extract protein bands at approximately 
160, 90, and a double band at 42/46 kDa, prior to desensitization 
treatment [14]. Interestingly, after immunotherapy the mentioned 
double band was almost completely abolished. By contrast, a double 
similar apparent molecular weight band was recognized by the serum 
IgG of the patient, only after treatment (Figure 2).

Tolerance to the treatment was good, although she suffered an 
accidental ant sting during the build-up phase causing anaphylaxis and 
a second one, during the maintenance phase with only local reaction. 
At the end of the treatment, the total IgE serum value decreased to 
normal levels and the in vivo intradermal test using the specific whole-
body ant was negative up to 1/10 extract dilution.

Discussion
Herein, we have reported a successful case of immunotherapy 

using a whole-body extract of Pseudomyrmex ant. This way of 
immunotherapy was able to induce the patient's tolerance to the 
ant. The ant abdomen portion may include many kinds of proteins 
that are not related to the patient's anaphylaxis, however, the whole 
body was selected as the best operative possible option, instead of 
the ant head portion alone, considering that whole-body preparation 
had been previously fruitful reported in literature [15]. In addition, 
fire ant whole-body extract, unlike other Hymenoptera whole-body 
extracts, retains its allergenic activity and is an adequate material for 
use in diagnostic testing and immunotherapy. Moreover, diagnosis of 
fire ant allergy has been readily made by the radioallergosorbent test 
(RAST) or by skin testing using fire ant whole-body extract. It has 
been reported that immunotherapy with fire ant whole-body extract 
in allergic individuals can prevent serious recurrent systemic reactions 
[16]. Some individuals fail to respond to testing or immunotherapy 
with imported fire ant whole-body extracts from three major U.S. 
commercial suppliers showing the urgent need for standardization 

of allergenic extracts for diagnosis and treatment of imported fire 
ant sensitivity is well-known that in order to discard the possibility of 
microorganisms contamination during the preparation of the extract, 
potential infection was avoided by using the suitable filtration methods 
through filters according to Frugoni and Hansen methodology (1970), 
commonly used for preparation of allergenic extracts [7,17].

Some decades ago, ant venom was described as a potent activator/
inactivator of components in both the classical and alternative 
complement pathways. Two factors, F1 and F2, have been identified in 
the venom of the tropical ant Pseudomyrmex sp. showing both trypsin-
like and potent anti-complementary activities. In addition, when disc 
electrophoresis of native ant venom of the tropical ant Pseudomyrmex 
sp. was run on polyacrylamide gels, four glycoproteins were identified 
with periodic acid Schiff reagent Then, after gel filtration of the venom, 
in addition to the two the complement activators eluted at 175 and 32 
KDa, F1 and F2 were associated with a double band of glycoproteins 
species migrating together after electrophoresis on polyacrylamide gels, 
located between the bands of 175 and 32 KDa. F1 and F2 share a similar 
apparent molecular weight, in line with the IgE-immune reactive double 
band of 42/46 kDa. We can suggest that the double band identified in 
this work might correspond to the mentioned glycoproteins previously 
named F1 and F2 factors [18]. However, it requires further analysis.

Altogether, our findings revealed that the immunotherapy 
performed with the allergen extract prepared with whole-body of 
Pseudomyrmex ant was successful and that the double protein bands 
(42/46 kDa) present in the extract, specifically recognized by IgE 
which disappeared after the immunotherapy, were responsible for 
the anaphylactic reactions. In line with these results, a protein pair of 
bands of similar apparent molecular weight (42/46 kDa), specifically 
recognized by IgG, were observed after immunotherapy. Further 
proteomic studies should increase and shed light on our knowledge of 
these fascinating insects and the identification of specific allergenic ant 
extract proteins which is not the aim of the present study.     

It is worth mentioning that we do not pretend to recommend 
this immunotherapy method to the readers, we only describe it as a 
unique case report. To recommend it, a statistical patient’s number 
would be necessary to be evaluated. We believe that the case reports 
may be useful for readers to know the existence of this type of cases 
publications with good results in Latin American.
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