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It %s nou: apparent that acnom and venom components of the Hymenoptera super- 
fnmilies of Apida (honeybee) and Vespiaa (wasps, yellow jackets, and lrowr.etsj 
are becoming increasingly important in the diagnosis and treatment of hypersensitiv- 
ity Fcactions. Stings from fire ants (szcperfamily Pormioiidue, family Xyrmicinael 
hnve aLso been recognized as causes of systemic reactions in man. Fire ant z'enocm is 
uniqu.e in its composition, consisting mainly of alkaloids in nqiceous su~pmsion~ with 
ovaly trace amounts of protcin. This study compares the skin reactivity of fire ant 
venom and synthesized alkaloid components with the uhole body extract (WBE) 
of fire ants and other Hymenoptcrn. The venom as iccll as the lVBE of fire ants was 
found useful for skin test diagnosis of sensitive individuals. There uppear to be cross- 
reactive or shared antigens between fire ant venom, WBE, a,nd WBE of other Hyme- 
noptera. Xuccessful passive transfer of skin reaotivity to Iaonsensitive individvals was 
accomplished with sera from sensitive indiljidqrals. Loss of this passive transfer by 
keating sera at 56” C for 4 hr is evidence in favor of IgE mediating the positive skiTa 
test to the venom. 

Severe and sometimes fatal human reactions from stings of winged 
Hymenoptera have been described since antiquity. The importance of Hy- 
menoptera sensitivity in this country is emphasized by the fact that during the 
past 25 years approximately 40 recorded deaths each year are caused by allergic 
reactions from winged stinging insects.l Most of these deaths and other severe 
generalized reactions to stinging insects have been attributed to the m.embers of 
the superfamily Apida (honeybees) and Vespida (wasps, hornets, and yellow 
jackets). Recently, there has been an increased interest in systemic reactions from 
fire ants (superfamily l?ormicidae, family Myrmieinae) which are of considerable 
medical importance, particularly in the United States Gulf Coast area.‘; ’ Most 
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systemic reactions to ants are felt to be due to the stings from the two species of 
imported fire ants, flolenopsis richteri and Solenopsis i~avicta2 Fire ants are also 
of great economic importance, as it has been estimated that they are found on 
more than 150 million acres of land and do 40 million dollars damage to crops 
each year with a land value loss of more than half a billion dollars,* 

In the medical management of systemic allergic reactions to stinging insects, 
it has become increasingly apparent that the commercial whole body extract 
( WBE) is inconsistent in diagnosing hypersensitivity and not always effective in 
treatment.” This has led investigators to evaluate the pure venom of the different 
species as possible agents for more definitive diagnosis and treatment. In a num- 
ber of recent studies, investigators have shown that pure venom or venom com- 
ponents are much more reliable for in vitro and in vivo diagnosis of IgE-mediated 
hypersensitivity than the WBE.G-15 In addition, there are recent reports of two 
treatment failures with WBE in patients who responded to treatment both im- 
munologically and clinically with immunotherapy from the pure venom of the 
specific species invilved.l”s Ii 

Although formic acid was isolated over 300 years ago, specific studies of the 
products of importance from the superfamily Formicidae (ants) have only been 
undertaken during the past two decades. These substances, known as pheromones, 
are considered key elements for regulating social interractions which occur in 
colonies. They can be classified as attractants, repellants (such as formic acid), 
and venoms.18 

Ant venoms have been studied in a comparatively small group of the Myrmi- 
tines. Fire ants are representative of this group and produce a unique venom 
unknown in any other animal species. 

In view of Lhe increasing importance of pure venom in the management of 
hypersensitivity from winged Hymenoptera, it was felt that evaluation of fire 

ant venom would be significant. This paper reports on the use of fire ant venom 
for skin testing in the diagnosis of systemic hypersensitivity to fire ants and 
compares the venom with WBE. In addition, skin testing was done with the 
standard mixed stinging insect (MSI) extract, a mixture of WBE of wasp, 
hornet, yellow jacket, and honeybee, to evaluate possible cross-reactivity between 
the winged species of Hymenoptera and fire ants. The possibility of cross-anti- 
genicity has been suggested in three previous reports.2a 3, I9 In addition, testing 
was performed with two synthesized alkaloids, components of the pure venom. 
This material was synthesized and generously provided to us by Prof. Murray 
S. Blum, Athens, Ga. These compounds are cis-2-methyl-6-N-undeeylpiperidine 
and trans-2-methyl-6-N-penadecyl piperidine. The method of synthesis of these 
components has been described.20 

ATERIALS AND METHODS 

Eighteen patients were selected for this study from the Allergy Clinics of Brooke Army 
Medical Center and Wilford Hall USAF Medical Center on the basis of: (1) a clear-cut 
history of generalized or anaphylactie reactions to fire ant stings, and (2) the formation of a 
typical sterile pustule at the site of the sting a few hours hours after the sting. This sterile 
pustule is considered to be a very important diagnostic point, the key finding documenting a 
fire ant sting. The dermatologie changes noted in fire ant stings have been described in detail 
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~A~~~ I. Clinical features of fire ant-sensitive patients 

J. N. C. 
J. T. C. 
M. C. 

Yes NO 
NO No 
Yes NO 

ri? 
R.J. 
R. K. 
T. K. 
K. L. 

KF 
E. ti. 
B. 0. 

Yes 
Yes 
No 

ii: 
No 
No 
Yes 
No 
No 

NO 
No 
No 
No 
NO 
Yes 
Yes 
NO 
No 
No 

R. P. 
No 
No 
No 
No 

_ .- 
No 
Yes 
No 
No 

Mean 34.71 11 M 5 Yes 3 Yes 
7 F 13 No 15 No 

by Caro and colleagues.21 In addition, most of the patients could identify ants as coming from 
typical large mounds characteristic of the fire ant. The patients studied had been recently diag- 
nosed as fire ant sensitive and were studied at the time of diagnosis and initiation of treat- 
ment. No medications were taken by the patients for 48 hr prior to testing. Evaluations were 
done between 30 days and 6 mo after the systemic reaction occurred. In addition, 13, normal 
control subjects were chosen who had no history of any type of systemic or severe generalized 
reaction to fire ant sting or who had no record of being stung at all. Informed consent was 
obtained from the patients and control subjects before testing with the venom. 

Collection of the venom 

Venom was collected from the workers of both S. inljiota and 8. richteri by the method 

of “milking” described by Blum and associates.22 Under a dissecting microscope, the abdo- 
men was dissected free, then held by a remnant of the thorax. The abdomen was gently 
stroked with a 0.5 gl pipette affixed to a cork. Venom would promptly appear at the tip of 
the extended stinger. Approximately 0.015 ,ul was contained in each drop and it was possi- 
ble to gain 4 or 5 drops of venom from each worker. 

Skin testing with venom 

The venom was added to a solution of 5Orr/, glycerin and normal saline to make a 1:400 
volume to volume (V/V) dilution. This was then diluted with standard aqueous allergy 
diluent obtained from Greer Laboratories, Lenoir, N. C., to the .appropriate skin testing con- 
centrations. Initial skin tests were performed with a 1:4 million V/V dilution by the scratch 
technique. The tests were then carried out by intradermal (ID) injections of 0.05 cc of the 
same solution increasing by lo-fold stronger concentrations until a positive response was 
obtained up to a maximal concentration of 1:4,000 V/V. 

A positive skin test was defined as a definite wheal-and-flare reaction occurring within 
20 min following the skin test with the wheal being at least twice the diameter of a con- 
trol test done with diluent only. The wheal had to be at least 5 mm or greater in diameter 
to be considered positive. The synthesized alkaloid fractions were diluted and tested in a 
similar manner. All of the solutions were sterilized by passing them through a millipore 
filter and all were checked for sterility before use. The dilutions of extracts were prepared 
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L. A. 
H. B. 
P. B. 
K. B. 
D. D. 
W. H. 
D. H. 
W. J. 
H. P. 
A. P. 
A. S. 
A. W. 
c. w. 

Mean 

18 

:z 
25 

:i 

2: 

:; 

2; 
29 

28.92 

E: 
No 
No 
No 
No 
Yes 
Yes 
No 
YCS 
NO 
Yes 
No 

9 No 
4 Yes 

No 

iti: 

Ki 

FE 

E: 
NO 
NO 
NO 
No 

13 No 

a few days prior to testing the first patients in the study. The extracts were stored at 6” C 
with no apparent loss of potency over the 6-mo period the study was performed 

Skin test with whole body extract 

Mixed fire ant WBE, WBE of S. inwicla and 8. richteri separately, and MS1 extract 
were obtained from Greer Laboratories, Lenoir, N. C. These extracts were all diluted with 
aqueous allergy diluent to the desired concentrations. Testing with these extracts was 
started at l:lOO,OOO weight volume (W/V) concentration by scratch technique. Subse- 
quently, ID tests were performed with lo-fold increasing concentrations until a positive 
skin test was obtained or until the 1:lOO W/V concentration was used for MS1 and mixed 
fire ant or a 1 :l,OOO W/V concentration for S. inwicta and S. richteri. In all cases, when a 
positive test was obtained at a given concentration, no stronger concentrations were tested 
for that preparation on any given patient. 

Sera were collected from three very sensitive patients (W. S., G. W., and R. P.) who had 
negative histories for systemic disease and were carefully screened for sei,ology and hepatitis- 
associated antigens. The sera were also cultured for sterility. They were then divided into 
equal aliquots, and one aliquot was heated at 56” C for 4 hr to destroy skin fixing or reagenic 
antibody activity. Informed consent was previously obtained from three control patients who 
had negative skin tests. Then, 0.1 cc aliquots of the unheated sera was injected ID into three 
different locations on the volar surface of the right forearm of the control patient. The same 
procedure was followed with the heated sera on the left forearm. Forty-eight hours later, each 
skin test site was challenged with 0.05 cc of the 1:40,000 V/V concentration of venom from 
S. 1:Awicta and S. richteri. In addition, the tram stereoisomer of the synthesized alkaloid was 
similarly tested. These results were read at 20 minutes after challenge using the same criteria 
for the previously described positive tests. 

RESULTS 

The 18 patients with fire ant hypersensitivity are listed in Table I along with 
certain other clinical features. The 13 control patients are list.ed in Table II. It 
is interesting to note that 5 of the sensitive patients (28%) had histories sug- 
gestive of atopy with symptoms of hay fever or asthma. Four of the control sub 
jects (3196 ) had similar histories. Three ( 17% ) of the sensitive patients also had 
a history of generalized or systemic reactions to other stinging insects, whereas 
none of the control patients had a similar history. 
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TABLE III. Results of skin testing with venom preparations, whole body extracts, and 
synthesized alkaloids in fire ant-sensitive patients 

Patients 

J. N. C. 
J. C. 

!K: 
S.‘G. 
R. J. 

L-l 

Fire ant S. invicta S. richteri S. invicta 
MSI mix (WBEI I (WBE) WBE) j (venom) 1 3;~i%~ 1 Cis-2 ( Tram-2 

100,000 10,000 100,000 10,000 400,000 4 million 
1,000 10,000 1,000 1,000 

Neg 4,OoQ 
40,000 400,000 4,000 4,000 

100 1,000 Neg Neg Neg 
Neg 100,000 100,000 

Neg Neg 
10,000 400,cQo 40,000 

Neg 

10,000 IOO.QoO 
10;000 

100,000 100,000 
Neg Neg 

400,000 400,000 4,000 
1.000 
1;oOO 

1,000 1,000 40,000 
Neg 

100,000 1,000 1,000 40,000 
4q,ooo 

4 million 
Neg Neg 

Neg 100,000 100,000 10,000 400,000 4 million 
Neg Neg 

4 million 
1,000 10,000 1,000 Neg 4,000 400,000 

Neg 
ND ND 

100.000 ND l:ooo Neg Neg 4,000 4 million 1,000 
1,000 1,000 

Neg 

tieg 
40,000 40,000 

10,000 10,000 400,000 400,000 F-2 
100 

1E 

Neg 
‘ND 100,000 Neg 100,000 1,000 40,000 40,000 4 400,000 million 4,000 

Neg 1,000 Neg 
1.000 ND 

Neg 40,000 40,000 
Neg 

1.000 1.000 40.000 
Neg 

40.000 Ne!a 

40,000 
40,ouo 

40:; 
4oIooo 

&leg 
Nerr 

N. W. 1;ooo 10,000 10;000 1o;OOo 40,000 400,000 -- 4,000 4,000 
6. W. 1,000 100,000 100,000 10,000 40,000 400,OOQ 400,000 
I8 1 l/18 14114 14118 14/18 15118 17118 

Neg 
O/16 6/16 

% positive 61 100 78 78 83 94 0 38 
Besults are expressed as the reciprocal of either W/V concentrations in WBE or V/V diluticns 

of venom which gave positive test: a positive response at 1: 100,000 W/V would be listed 
as 100,000. Negative listing given to those with no response at strongest concentration tested. 
Ratios at bottom of columns represent ratio of positives to total tested. Positives for MB1 
and WBE are those 1,000 or greater, while for the venoms, 40,000 or greater. 

ND: not done. 

Table III lists skin reactivity of sensitive individua.ls to WBE, the two venom 
preparations, and the synthesized alkaloids. Table IV does the same for the con- 
trol group. When the reactions in the control group were used as a guide, it ap- 
peared that a positive response to ?QBE of 1 :l,OO W/V concentration or less 
represented a significant skin test response as no more than two of the co:ltrol 
subjects had a positive skin test at these dilutions to any of the different WBE. 
For the venom preparations, it appeared that a positive response at 1:40,000 V/V 
or less represented a significant response as only one control patient reacted to 
any of the venom prepartions at these concentrations. These results are sum- 
ma’rized in Tables V and VI. Using these criteria for both positive and negative 
responses, one can see that both the whole body extract and separate venom prep- 
arations of fire ants were, for the most part, reliable indicators of clinical sensi- 
tivity. Every sensitive patient had a positive response to the mixed fire ant 
WBE, and 78% of the patients reacted to each of the WBE of the two individual 
fire ant species. Over 83% of sensitive patients responded to the venom of S. 
invicta and 94% to the venom of X. richteri, again confirming the sensitivity 
elicited by the separate fire ant venoms. These results with WBE of fire ants are 
surprising in view of the poor reliability of skin testing materials with WBE 
of winged Hymenoptera. 23, 2* In addition, these results suggest shared or cross- 
reactive antigens in both the WBE and specific venoms. 

Even though only 3 of the sensitive patients had a history of generalized 
reactions to the stinging insects, I1 of 18 (61%) had positive skin testing re- 
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TABLE IV. Results of skin testing with venom preparations, whole body extracts, and 
synthesized alkaloids in nonallergic control patients with no history of fire ant 
sensitivity 

Patients 

L. A. 
I-I. B. 
P. B. 
K. B. 
D. D. 
W. H. 
D. I-I. 
W. J. 
H. P. 
A. P 

E. 
C’W 

Poskives 

1 MSI 
I 

1,000 
Neg 
Neg 
100 

1,000 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 

;:; 
2/13 

Fire ant 
mix (WBEI 

1,000 
Neg 
Neg 
100 
100 

Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 

$5 

I I 

% positive 15 8 

S. invicta 
(WBE) 

1,000 
Neg 
Neg 
100 

1,000 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
2113 

15 

S. richteri 
(WBE) 

Neg 
Neg 
Neg 
100 

Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 

s;j9 

0 

I 
Neg 

40,060 
Neg 

Neg 
Nep 

Neg 
Neg 
Neg 
Nest 

Neg 

/ 
Neg 

Neg Neg 
Neg Ne2 
Neg 
N% 

Neg 
PJeg 

Neg Neg 
Neg Neg 
Neg 
Nee ::: 

Neg 
Neg 
Nee 

Neg 
Neg 
Nets 
Neg 
Net2 

Nei 

Neg 
Neg 
Neg 
Neg 
Q/l3 

0 

Neg 
Neg 
Neg 

;s 

8 

Neg 
Neg 
Neg 
Neg 
o/13 

0 

Nei 
Neg 
Net2 
Net3 
o/13 

0 

TABLE V. Skin test reactions of fire ant-hypersensitive patients (18) to various 
concentrations of WBE, venoms, and synthesized alkaloids 

Mixed fire ant 
s. invicta 

sponses to the commercial MS1 preparation commonly used to test and treat 
patients with this specific problem. Further evaluation of the data, however, 
shows that 8 of the 11 had a positive response at the 1 :I,000 W/v concentration 
which was the borderline value considered positive. Therefore, although Lhe re- 

sponses to MS1 were present, they were relatively weak. It is difficult to make a 

definite conclusion concerning cross-reactivity based on this data. We do feel 
justified, however, in saying that there appears to be a suggestion of some degree 
of cross-reactivity between winged Hymenoptera and the imported fire ant 
species tested. 

Skin testing with the synthesized alkaloids was indeed interesting. Six of the 
16 patients tested (3870) had positive tests to the trays isomer of the alkaloid, 
while no one in the control group or sensitive group reacted to the cis isomer. 

Passive transfer of skin reactivity to the skin of negative control subjects was 
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MS1 f X :. 2 0 0 
LMixed fire ant 1 
S. invicta 10 1 0” 0” 
S. richteri 12 1 

i 
0 0 

S. invicta S. richteri 

Tram- 2 
Cis-2 

Diluent 

accomplished with two of the three sera with which it was attempted. This ap- 
pears to be specific as one sera was from a patient sensitive to the tracts isomer, 
and it produced a positive response in the control patients when subsequently 
challenged with this isomer. The other sera were from patients negative to skin 
tests with the trans isomer and these did not convey a positive response to the 
eontrol patients. Both sera transferred reactivity to the venoms of the two 
species. The heated sera failed to transfer reactivities to the control subjects. This 
is evidence in favor of IgE being responsible for transfer of reactivity and for 
the positive skin tests in the sensitive group. 

Fire ants constitute a serious economic and medical problem, particularly in 
the Gulf Coast area of the United States. There are at least five species of true 
fire ants in this country: 8. gem&r&a, S. xyloni, S. aurea, and the two imported 
species X. richteri and S. invicta J.2s The two imported species have been by far 
the most successful and are thought to elicit the most painful stings. S. invicta 
has rapidly spread throughout the Gulf Coast area into extreme south Florida 
and south central Texas during the past 20 years (Fig 1) .2 

The venom of the fire ant is truly unique and different from venoms of other 
Hymenoptera or other animal species known to cause systemic reactions. Fire ant 
venom is bactericidal,22 hemo1ytic,26 cytotoxic,27, 28 and insecticidal.*” In normal 
individuals, there is a predictable sequence of dermatologic events following 
a fire ant sting, culminating in a typical sterile pustule. This usually takes days 
to heal, sometimes with resultant pigmentation, sear formation, and on occasion 
severe secondary infections.21 The venom is an aqueous suspension of insoluble 
alkaloids in which the alkaloids are thought to possess almost all of the biologic 
activity. There are felt to be trace amounts of polypeptides and proteins in fire 
ant venom constituting less than 1% of the total weight.28 The alkaloids consist of 
a series of 2 to 6 disubstituted piperidines with variation in each species, and 
on occasion, within the species. The chemical structure of the alkaloids has 
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FIG. 1. Distribution of imported fire ants in the Gulf Coast area of the United States. 

been studied at length by MacConne11,20~2g B1um,2” and Brand30 and their associ- 
ates. The alkaloid structure consists of a piperidine nucleus with a methyl group 
at the 2 position and an 11 to 16 member carbon aliphatic chain attached to the 
6 position on the ring. The difference in the various structures of the alkaloids 
reside mainly in the aliphatic side chains and relates to the number of carbons 
in the chain, the arrangement of double bonds and stereoisomers. The more toxic 
and apparently allergenic venoms of the imported species, also thought to repre- 
sent the more highly evolved species, contain higer proportions of alkaloids with 
more easbons (C-13 and C-15) and more double bonds in the side chain, and the 
tram configuration for the stereoisomers. 

Skin testing with the venom appears to be a. highly useful technique in separat- 
ing sensitive from nonsensitive individuals. Only one patient in our group 
had a history of a generalized reaction and yet failed to give a positive skin test 
result to one of the venoms. On the other hand, only one control patient had a 
positive test and that was to S. richteri only. Therefore, the venoms gave only one 
false positive response and one false negative response in all the patients tested 
in this study. Of interest is the fact that everyone except this patient had a posi- 
tive test to the venom of X. richteri. Since only S. iavicta is found to naturally 
occur in San Antonio, patients presumably had not been exposed to S. rjch.teri 
which strongly suggests common or cross-reactive antigens between the venoms of 
these two imported species. 

Our results with WBE are consistent with those of Triplett,lg Rhoades and 
associates,3 and Loekey2 who reported in almost all of their sensitive patients 
positive skin tests with WBE. Seventeen of the 18 sensitive patients in our study 
had a positive test to one of the WBE. In the nonsensitive control subjects we 
had two false positive reactions, both of which reacted at the 1 :l,OOO XT/V eon- 
centration, suggesting that positive tests at weaker concentrations are inde.ed 
highly significant. The reliability of skin testing with WBE of fire ant is markedly 
different than the experience of those using the WBE of Vespida and Apida. 
Many investigators have found that the WBE of the winged Hymenoptera are of 
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very little diagnostic value when used to skin test for sensitivity.23> 24 Our study 
would suggest that the antigens responsible for hypersensitivity states to fire ants 

are preserved in the preparation of the WBE. This may help to explain the 
excellent results obtained from hyposensitization with these preparations in the 
limited studies done to date.3, I9 

It is interesting that the tmns isomer of the synthesized alkaloids caused a 
positive response in 6 of the 16 patients test,ed. There were no responses to the 
cis isomer. Brand and associateP have suggested that unsaturated trans isomers 
favor polarity of the molecule which might in turn favor better exposure of the 
nitrogen on the piperidine ring. Conceivably, this could make the molecule more 
immunogenic. This is only speculative and remains to be proved. The fact that 
positive tests were obtained to a synthesized alkaloid, however, supports the 
view that alkaloids are at least partially responsible for hypersensitivity, 
perhaps acting as haptens. Since 10 of the sensitive patients had negative reac- 
tions to the two alkaloids used for the testing, we may speculate that they were 
sensitive to some of the other alkaloids present in the venom or that there may be 
other antigens in the venom, in addition to the alkaloids. 

TripletP reported on skin testing of 7 fire ant-sensitive patients with WBE 
of other Hymenoptera and noted that all 7 had positive response. In addition, he 
reported that 2 of his 18 patients (11%) had histories of systemic reactions to 
other Hymenoptera. 

Lockey’e?’ studies of 4 fire ant-sensitive patients with a history of a systemic 
reaction following stings show positive skin tests to WBE and MS1 in 3 of the 4 
patients. One of these patients appears to have developed systemic reactions to 
both the wasp and imported fire ant. 

Rhoades and colleagues3 reported positive skin tests to other (winged) Ny- 
menoptera in 17 of 39 (44%) of fire antsensitive patients and noted that 8 of 
104 patients (7.7%) had histories of other insect sensitivity besides fire ant 
sensitivity. In our study, 11 of 18 (61%) had positive skin tests to MSI and 
3 of 18 (16.7%) had histories of systemic reactions to other winged Hy- 
menoptera. The frequency of positive histories of hypersensitivity to other 
Hymenoptera in fire ant-sensitive patients of the four studies combined is 14 of 

144 patients or 10%. This figure is much higher than the estimated incidence in 
the general population. 32, 33 This, along with the combined incidence of positive 
skin tests to other Hymenoptera in the four studies (30 of 68 tested I= 57%), 
suggests the presence of shared or cross-reactive antigens between fire ant and 
other (winged) Hymenoptera species. 

This finding is unexpected in view of the marked difference in Hymenoptera 
venoms. Fire ant venom, as described above, consists mainly of alkaloids in 
aqueous suspension with only trace amounts of protein, whereas Vespida, Apida, 
and other ant species( Myrmicine) have vasoactive amines, polypeptides, and 
proteins in high concentrations. The protein components are thought to contain 
the most significant antigens in these venoms. 34 Because the WBE of fire ants 
appear to be good antigens, and because of the recent availa.bility of pure venoms, 
the apparent successful use of hyposensitization with WBE in treatment, the in- 
creasing number of systemic reactions to fire ants, and the ability to synthesize 
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reactive venom components, it would appear that interest in fire ant hyper- 
sensitivity will increase and that fire ant hypersensitivity may be a useful model 
in studying mechanisms for all types of Hymenoptera hypersensitivity. 

CONCLUSIONS 

Venom, as well as WBE, of the imported fire ant appears to be a useful tool 
in evaluating hypersensitivity by skin testing. The WBE appeared to be as use- 
ful as the venom for skin testing, Available evidence suggests cross-reactivity or 
shared antigens between fire ant venom, WBE, and WBE of other Hymenoptera 
species. This is true even though the venoms of fire ants and other Hymenoptera 
are vastly different. Passive transfer studies suggest the positive skin tests are 
mediated by an IgE mechanism. Fire ant hypersensitivity may be a useful model 
for future studies of mechanisms and treatment of Hymenoptera hypersensi- 
tivity, since fire ant venom is relatively simple when compared to venoms of other 
species and active components of the venom can be synthesized. In vit,ro and 
immunologic studies are needed to better define the components of the venom 
responsible for hypersensitivity. 

We wish to acknowledge the cooperation and technical assistance of Specialist Kenneth La 
Fluer and other personnel of the Allergy Clinic of Brooke Army Medical Center; the personnel 
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