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Abstract
Background: Avoidance of allergens is still recommended as the first and best way to prevent
allergic illnesses and their comorbid diseases. Despite a variety of attempts there has been very
limited success in the area of environmental control of allergic disease. Our objective was to
identify a non-invasive, non-pharmacological method to reduce indoor allergen loads in atopic
persons' homes and public environments. We employed a novel in vivo approach to examine the
possibility of using aluminum sulfate to control environmental allergens.
Methods: Fifty skin test reactive patients were simultaneously skin tested with conventional test
materials and the actions of the protein/glycoprotein modifier, aluminum sulfate. Common
allergens, dog, cat, dust mite, Alternaria, and cockroach were used in the study.
Results: Skin test reactivity was significantly reduced by the modifier aluminum sulfate. Our studies
demonstrate that the effects of histamine were not affected by the presence of aluminum sulfate.
In fact, skin test reactivity was reduced independent of whether aluminum sulfate was present in
the allergen test material or removed prior to testing, indicating that the allergens had in some way
been inactivated.
Conclusion: Aluminum sulfate was found to reduce the in vivo allergic reaction cascade induced
by skin testing with common allergens. The exact mechanism is not clear but appears to involve
the alteration of IgE-binding epitopes on the allergen. Our results indicate that it may be possible
to diminish the allergenicity of an environment by application of the active agent aluminum sulfate,
thus producing environmental control without complete removal of the allergen.

Background
The various clinical manifestations of type 1 hypersensitivities and their resultant comorbid illnesses are well
known. A common feature shared by these is the mechanism by which they are induced, driven by cytokines produced by Th2 lymphocytes, resulting in IgE antibody

production. Antigen specific IgE antibodies cause multiple preformed mediators to be released from mast cells
and blood basophils. These preformed cytokines interact
with their receptors on target cells inducing a cascade of
reactions with late phase mediator formation, leading to
sustained symptoms [1]. Consequently, anything that
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Table 1: Patient skin test reactions to allergens and allergens mixed with AS. Summary of patient skin prick responses to dog, cat,
mite, Alternaria, and cockroach allergens. Responses to 100% allergen, 90% allergen + 10% diluent, 90% allergen + 10% ASα, or 90%
allergen + 10% ASβ were scored as follows: (+) = 3 to 5 mm wheal; (++) = 5 to 7 mm wheal; (+++) = 7 to 10 mm wheal; (++++) = 10 mm
or greater wheal; E = erythema; P = pseudopod.

Patient

Allergen Type

100% Allergen

90% Allergen + 10%
Diluent

90% Allergen + 10%
AS α

90% Allergen + 10%
AS β

1
2
3

Mite
Alternaria
Mite
Cockroach
Cat
Mite
Cockroach
Cockroach
Cat
Cat
Mite
Cat
Dog
Alternaria
Cat
Cat
Dog
Mite
Cat
Dog
Alternaria
Mite
Cockroach
Cat
Mite
Cat
Alternaria
Mite
Mite
Cat
Alternaria
Mite
Cat
Mite
Mite
Mite
Mite
Cat
Alternaria
Mite
Mite
Alternaria
Mite
Mite
Cockroach
Mite
Cockroach
Cat
Mite
Cockroach
Cat
Mite
Cockroach
Cockroach
Cockroach
Cockroach

++++EP (20 mm W)
+++ (7 mm W)
++++
++++
++++E (21 mm W)
++++E (16 mm W)
++++E
++++E
+++
++++
++++
++++ (20 mm W)
++++ (20 mm W)
+++E (7 mm W)
++++EP (10 mm W)
++++EP (10 mm W)
++++EP (10 mm W)
+++ (7 mm W)
++++ (14 mm W)
++++ (10 mm W)
++++ (11 mm W)
++++ (10 mm W)
++++ (12 mm W)
++++PE (15 mm W)
++++E (19 mm W)
+++
+++
++++
+++ (8 mm W)
++++ (11 mm W)
++++ (21 mm W)
+++ (10 mm W)
++++EP (12 mm W)
++++E (10 mm W)
++++EP (15 mm W)
++++E (10 mm W)
++++EP (23 mm W)
++++EP (11 mm W)
++++
++++EP
++++E (9 mm W)
++++
+
+++E
+++E
+++
++++E
++++E (20 mm W)
++++ (10 mm W)
++++ (15 mm W)
++++ (10 mm W)
++++ (10 mm W)
++++ (10 mm W)
++++ (10 mm W)
+E
++++ (10 mm W)

++++EP (25 mm W)
+++ (8 mm W)
++ (5 mm W)
++ (6 mm W)
++E (6 mm W)
+ (3 mm W)
++
++
++
++++
++++
+ (3 mm W)
+ (3 mm W)
++ (4 mm W)
++++EP (9 mm W)
++E (5 mm W)
++++EP (9 mm W)
+++ (7 mm W)
++++ (14 mm W)
++++ (14 mm W)
++++ (10 mm W)
+++ (7 mm W)
++++ (10 mm W)
++++ (11 mm W)
+++ (9 mm W)
+ (4 mm W)
+ (4 mm W)
++++ (13 mm W)
++ (5 mm W)
++++ (18 mm W)
+++ (8 mm W)
++ (6 mm W)
++++EP (13 mm W)
++++E (10 mm W)
+++E (8 mm W)
+++E (8 mm W)
++ (6 mm W)
++++EP (11 mm W)
+++
+
+++E (7 mm W)
++ (3 mm W)
+++E (7 mm W)
+
0
+++
+++E
++++E (13 mm W)
++E (5 mm W)
+++
++++ (10 mm W)
++++ (10 mm W)
++++ (10 mm W)
++++ (10 mm W)
+E
+++ (7 mm W)

++++EP (13 mm W)
+ (3 mm W)
0 (2 mm E)
+ (3 mm W)
0
+ (4 mm W)
++
++
+
++++
++++
0
+ (3 mm W)
0
++ (5 mm W)
++E (5 mm W)
++E (5 mm W)
+ (3 mm W)
++++ (14 mm W)
+ (3 mm W)
+++ (7 mm W)
+++ (7 mm W)
++ (6 mm W)
++++ (12 mm W)
+++ (9 mm W)
++ (5 mm W)
+ (3 mm W)
++++ (10 mm W)
+ (3 mm W)
++++ (12 mm W)
++ (7 mm W)
++ (5 mm W)
+++E (8 mm W)
+++E (8 mm W)
++E (5 mm W)
++ (6 mm W)
++++ (11 mm W)
+++EP (8 mm W)
+
+
++E (4 mm W)
++ (3 mm W)
+++E (7 mm W)
0
0
+
+
++++E (11 mm W)
+E (4 mm W)
0E
0
++++ (10 mm W)
0
+++ (7 mm W)
0
+ (3 mm W)

++++EP (12 mm W)
0
0
+ (4 mm W)
0
0
0
0
0
0
0
0
0
0
0
0 (1 mm W)
++E (5 mm W)
0 (1 mm W)
+++ (6 mm W)
+ (3 mm W)
0
+ (3 mm W)
+ (4 mm W)
+ (3 mm W)
++ (5 mm W)
+ (4 mm W)
0
++ (6 mm W)
+ (3 mm W)
++++ (16 mm W)
+ (4 mm W)
+ (3 mm W)
+++E (7 mm W)
+++E (6 mm W)
++E (5 mm W)
+ (3 mm W)
+ (3 mm W)
+++EP (8 mm W)
+
+
+E (3 mm W)
0
0 (1 mm W)
0
0
++
+E
++++E (19 mm W)
+E (3 mm W)
0
0
++++ (10 mm W)
+ (3 mm W)
++ (6 mm W)
0
0

4
5
6
7
8
9

10
11

12

13
14

15
16

17
18
19
20
21

22
23
24
25
26

27

28
29
30
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Table 1: Patient skin test reactions to allergens and allergens mixed with AS. Summary of patient skin prick responses to dog, cat,
mite, Alternaria, and cockroach allergens. Responses to 100% allergen, 90% allergen + 10% diluent, 90% allergen + 10% ASα, or 90%
allergen + 10% ASβ were scored as follows: (+) = 3 to 5 mm wheal; (++) = 5 to 7 mm wheal; (+++) = 7 to 10 mm wheal; (++++) = 10 mm
or greater wheal; E = erythema; P = pseudopod. (Continued)

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Cockroach
Cat
Dog
Cockroach
Cat
Dog
Cat
Dog
Dog
Cat
Dog
Cat
Alternaria
Alternaria
Cat
Cat
Cat
Dog
Alternaria
Cat
Alternaria
Cat
Dog
Alternaria
Cat
Dog
Cat

+++ (8 mm W)
++++ (10 mm W)
++++ (10 mm W)
++ (6 mm W)
++++ (10 mm W)
++++ (10 mm W)
++++ (18 mm W)
++++ (10 mm W)
++++E (12 mm W)
++++E (10 mm W)
++++EP (14 mm W)
++++ (11 mm W)
+++E (8 mm W)
++++E (13 mm W)
+++ (8 mm W)
++++E
+++ (8 mm W)
++++ (11 mm W)
++++EP (12 mm W)
++++EP
++++EP
++E
++E (5 mm W)
++++E (10 mm W)
++++E
+++E
++++EP (10 mm W)

effectively interferes with or blocks the release of these
mediators is of considerable interest in the prevention of
allergic disease. Currently, methods employed for this
purpose include pharmacological therapy, immunotherapy and avoidance of allergen(s). Although these
applications have been of clinical benefit, they have not
significantly lowered the number of new allergy cases and
in particular asthmatics, numbering 16 million or 7.5% of
the U.S. adult population [2]. This has been due to the difficulty reducing or preventing exposure to multiple ubiquitous environmental allergens [3]. Thus, any method(s)
that effectively eliminates or greatly reduces these allergens from areas of exposure would have far reaching
health benefits, reducing the mortality and morbidity burden of atopic individuals [4].
Although various attempts have been made to control
environment allergens, most have met only limited success [5,6]. Chemicals such as tannic acid and sodium
hypochlorite have been reported to form complexes with
environmental allergens reducing their ability to trigger
allergic reactions [6-12]. Unfortunately, these substances
produce undesirable side effects such as unacceptable
damage to treated surfaces. Acaricides applied to interior
surfaces have proven to be unacceptable controls for dust
mite allergens [13]. Sustained use of removal techniques
for environmental control is met by most patients with

++ (5 mm W)
+++ (8 mm W)
+++ (7 mm W)
++ (6 mm W)
++++ (14 mm W)
++++ (10 mm W)
+++ (7 mm W)
++ (4 mm W)
+++E (9 mm W)
++++E (10 mm W)
++++EP (12 mm W)
++++EP (13 mm W)
+++E (9 mm W)
++++E (11 mm W)
+++ (7 mm W)
++++E
++ (6 mm W)
++ (5 mm W)
++++EP (12 mm W)
+++
++
++E
++E (6 mm W)
+++E (7 mm W)
++++E
+
++++EP (10 mm W)

+ (3 mm W)
+++ (8 mm W)
+++ (7 mm W)
+ (3 mm W)
++ (6 mm W)
0
+ (3 mm W)
+ (3 mm W)
++E (5 mm W)
+++ (7 mm W)
0
++ (6 mm W)
++ (5 mm W)
+++E (7 mm W)
++ (6 mm W)
+
++ (5 mm W)
+ (4 mm W)
+++E (9 mm W)
++
++
0
++E (6 mm W)
++E (6 mm W)
+
+
+++E (8 mm W)

+ (3 mm W)
0
+ (5 mm W)
0
++ (7 mm W)
0
+ (3 mm W)
++ (4 mm W)
+E (4 mm W)
+ (4 mm W)
0
+ (3 mm W)
+ (4 mm W)
0
++ (5 mm W)
++
+ (4 mm W)
+ (4 mm W)
++E (8 mm W)
+
+
+E
+
+E (4 mm W)
0
++
+++E (7 mm W)

resistance, especially where family pets are concerned
[14]. Air filtration only picks up airborne allergens if they
reach the filter before the patient, and constant vigilance
of their function is imperative [15]. Filters which are too
dense, result in poor air circulation and thereby reduced
efficacy [16].
In this study, we employed a novel in vivo approach to
examine the possibility of using aluminum sulfate (AS),
to control environmental allergens and to inhibit allergic
reactions. This chemical seemed to be a good candidate
for this purpose because of its ability to bind to proteins
[17], its long lasting residual effect, and its lack of toxicity
[18,19]. Because of these functional properties, and the
fact that allergens are for the most part composed of proteins or glycoproteins, we hypothesized that AS would
interact with allergens. This interaction in turn would prevent them from triggering an allergic response by blocking
their ability to bind with their specific IgE antibodies. This
would eliminate a critical step in the allergic response cascade that generates the various clinical manifestations
commonly associated with type 1 hypersensitivities. The
results of this study demonstrate that AS can indeed inactivate a variety of allergens, blocking their ability to induce
wheal and flare skin reactions in allergic individuals. This
suggests that AS can be employed as an agent to interact
with and inactivate environmental allergens.
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Figure 1patients were skin tested with allergens mixed with AS
Selected
Selected patients were skin tested with allergens mixed with AS. Controls included allergens alone and saline. Means and standard deviations, as well as P-values, of data (clinical scores, see Methods) collected from the 50 patients are presented. P-values
were determined using an unpaired two-tailed Student's t-test. A P-value of < 0.05 was considered statistically significant.
Notice that AS markedly reduced skin test reactions to the allergens tested.

Methods
Patient selection
Individuals were recruited from a large private allergy
practice in Louisville, KY, between 1999 and 2005. The
age range was from 10 to 66 yrs. These patients had clinical symptoms of rhinitis, asthma, conjunctivitis, chronic
sinusitis or a combination of 2 or more of the manifestations of Type I hypersensitivity reactions. The protocol to
be used in the study was explained in detail to the patients
and they were given the option of participating in the
study, informed consent was granted. If their prescribed
routine allergy skin test produced a high level of reactivity
to one of the selected test antigens they were included in
the study groups. No volunteer was compensated monetarily or otherwise for his or her participation and no
funding for the study came from outside sources.
Aluminum sulfate solution preparations
Aluminum sulfate, Al2(SO4)3, (Sigma/Aldrich, St. Louis)
was prepared by dissolving proper aliquots in sterile
water. Using the same diluent as for the allergens (normal
saline), 8.75% (ASα) and 34.2% (ASβ) solutions of the
chemical were prepared. Prior to use, they were filtered

using a micropore filter #4, placed in sterile containers,
and stored at 4°C until used in skin test.
Toxicity testing
Toxicity tests were performed using cultured human
endothelial cells (obtained from ATCC, Rockville, MD;
CRL 1730) and the trypan blue dye exclusion test to evaluate the safety of using AS in human applications [20].
Cells were incubated for 24 h with 1:10, 1:20, or 1:30
dilutions of ASβ, collected and examined microscopically
for dye uptake. A hemocytometer was used for quantitation. Three separate tests were performed.
Allergens used
Initial screening of patients involved only routine inhalant skin test with the following allergens: animal danders, cockroach, dust mite, mold spores and pollens of
grasses, weeds and trees prevalent in the Ohio River Valley. They were obtained from Greer Labs (Lenoir, NC) and
used at a standard prick test concentration. Those patients
who produced high skin reactions (when compared to the
diluent control, normal saline) to cat, dog, Alternaria,
dust mites, cockroach or multiples there of were selected
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determined using an unpaired two-tailed Student's t-test
(< 0.05 was considered statistically significant).
Histamine
Histamine base solution (1.8 mg/ml and 50% glycerol wt/
vol), obtained from Allermed Labs (SanDiego, CA), was
injected intradermally alone and mixed with AS (at a concentration of 0.9% and 9.0%). Controls included 0.9%
NaCl, 0.4% phenol. After 20 min, lesion diameters were
measured as before using skin test calipers. In some cases,
reactive sites that had previously been injected with only
histamine, received a second injection with just AS. As
before, responses were read 20 min later.

Figure 3 sulfate does not block histamine
Aluminum
Aluminum sulfate does not block histamine. Skin reactions at
15 min are shown in panel (A). Skin reactions at 30 min are
shown in panel (B). Within panels A and B, skin prick
responses are shown to: saline (1), histamine (2), 0.9% AS
(3), 9.0% AS (4), 0.9% AS + histamine (1.8 mg/ml) mixed at
1:10 (AS:histamine) (5), and 9.0% AS + histamine (1.8 mg/ml)
mixed at 1:10 (AS:histamine) (6). Skin reaction to 0.1 cc AS
ID at 15 min is shown in panel (C) (site 7). Skin reaction 15
min following overlay of site 7 in panel C with histamine (1.8
mg/ml) is shown in panel (D). Notice that AS did not inhibit
the histamine induced skin reaction.

Sample dialysis
Lyophilized cat dander was purchased from Greer Labs
(Lenoir, NC) and suspended in 100 microliters of sterile
water to a concentration of 29 mg/ml. Next, 15 microliters
was added to either 1 ml sterile water (sample 1) or 1 ml
9% AS (samples 2 & 3). Sample 1 was then dialyzed for 6
h against 1 liter of sterile water, sample 2 was dialyzed for
6 h against 1 liter of 9% AS, and sample 3 was dialyzed for
6 h against 1 liter of sterile water. Final allergen concentration was estimated to be approximately 50,000 BAU.
Samples were then used for skin testing in three patients
sensitized to cat allergen with inclusion of proper controls, sterile water as sample 4 and 9% AS solution as sample 5. The experiment was repeated using Centricon
ultrafiltration devises (Millipore, 3K MW cutoff) as a different means to dialyze the samples. Dialysis was accomplished by addition of 2 ml of either 9% AS or water
following complete concentration of the samples, this was
repeated four times to ensure complete dialysis of the
samples was accomplished.

Results
to undergo additional skin tests with these same allergens
mixed with AS. AS-allergen preparations were created by
mixing 0.1 ml ASα (8.75%) to 0.9 ml of the skin test dose
allergen or 0.1 ml ASβ (34.2%) to 0.9 ml of the skin test
dose allergen. No precipitate was observed upon mixing
of the allergen and AS. All skin reactions were read 20 min
after the prick test was applied.
Skin test evaluation
The diameter of the patients' skin test responses to allergens or allergens mixed with AS were measured using skin
test calipers and recorded in terms of size in mm of induration (wheal size) at the largest diameter. Clinical score:
a conventional grading system of + to 4+ was also used as
determined by these parameters: (+) = 3 to 5 mm wheal;
(++) = 5 to 7 mm wheal; (+++) = 7 to 10 mm wheal;
(++++) = 10 mm or greater wheal; erythema (E) and pseudopod (P) were also observed and recorded. P-values were

Aluminum sulfate exhibited no toxicity
A preliminary experiment was done to determine if AS
exhibited any cellular toxicity. As previously noted, 1:10,
1:20, or 1:30 dilutions (diluted in normal saline) of ASβ
were placed in established human endothelial cell cultures and incubated for 24 h with 5% CO2 at 37°C. Cells
were collected and a trypan blue dye exclusion test was
performed (see Methods section). The results indicate that
99.9% of the cells were still viable at the end of a 24 h
exposure to the chemical, for the dilutions tested. It
should also be noted here that no toxicity was observed in
vivo using the skin prick test.
Aluminum sulfate significantly reduces the allergeninduced skin prick response
In this experiment, a group of 50 patients were used. They
were selected for testing with the AS-allergen mixtures
based on their level of sensitivity to routine allergy skin
tests. For this purpose, only those allergens that had
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Figure
Wheal and
2 flare responses in a patient skin tested with the cat allergen and cat allergen mixed with AS, as in Figure 1
Wheal and flare responses in a patient skin tested with the cat allergen and cat allergen mixed with AS, as in Figure 1. Histamine and saline were included as controls. Reactions were read with no testing (A), 5 min (B), 15 min (C), and 30 min (D).
Within each panel, skin prick responses are shown to: histamine (1), saline (2), 10% saline + 90% cat allergen (3), cat allergen
(4), and 10% ASβ + 90% cat allergen (5). Wheals were measure by the aid of skin test calipers.
induced a +4 reaction (10 mm or greater) were mixed with
AS for further skin testing. The allergens and their concentrations used are indicated in Table 1, and Figures 1 &2. A
compilation of the results, recorded for each patient,
appears in Table 1, while statistical analysis of this data is
presented in Figure 1. As can be seen, in comparison to
controls, significant decreases in skin reactivity (clinical
score) to cat (P < 0.007), dog (P < 0.003), Alternaria (P <
0.03), and cockroach (P < 0.003) allergens occurred by
the addition of AS. The given effect could be obtained by
using either 8.75% or 34.2% dilutions of the AS. Amazingly, an even greater difference in patient skin test reactions were observed between sites receiving 90% allergen
+ 10% diluent ASα and those that received 90% allergen
+ 10% ASβ (in all cases P < 0.0005), demonstrating a dose
response effect. From the data presented, it is quite clear

that AS can interfere with mechanism(s) involved in type
1 hypersensitivity reactions. Clinically, the inhibitory
effects of AS in vivo can more readily be seen by the photographic evidence presented in Figure 2.
Aluminum sulfate does not block histamine effects
To determine if the observed AS induced reduction in STR
possibly resulted from interference with histamine activity, a patient received injections of either histamine or histamine mixed with AS, as indicated (see Methods section).
The results indicate that histamine induced skin reactions
cannot be blocked by AS (Fig. 3). The size of the lesions
for histamine (14 mm) and histamine-AS mixture (12
mm) was essentially the same. The experiment was
repeated with the same results. This, in conjunction with
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Figure 4 to aluminum sulfate alters the allergen
Exposure
Exposure to aluminum sulfate alters the allergen. Skin test results of three patients after 30 min are shown. Sample 1 contains
cat allergen and water which was dialyzed against water and thus acts as a positive control. Sample 2 includes cat allergen and
AS which was dialyzed against AS, thus the test sample contains AS. Sample 3 is cat allergen and AS which was dialyzed against
water, therefore the test sample does not contain AS. Water and AS controls are also shown (samples 4 and 5 respectively).
Representative photograph (patient 3) of skin test response after 30 min is also shown.

the above finding, strongly suggests that AS exerts its effort
by blocking allergen-IgE interactions.
Exposure to aluminum sulfate alters the allergen
In order to be sure that AS was altering the allergen, and
not modulating the hypersensitivity reaction by some
other mechanism, mast cell stabilization for example, a
simple experiment was performed. Cat allergen was
mixed with AS (as described in Methods section), dialyzed
against water to remove the AS, and then used for skin
testing in several sensitized patients. Results shown in Figure 4 clearly demonstrate that AS reduced the allergeninduced skin prick response without being present in the
test material. The reduction in wheal was identical
between the sample containing AS and the sample which
contained no AS, only exposed to AS and dialyzed to

water. The experiment was repeated using Centricon ultrafiltration devises (Millipore, 3K MW cutoff) to remove AS
from the samples with exactly the same results (data not
shown). This indicates that exposing the allergen to AS
results in alteration of its ability to induce a hypersensitivity reaction in sensitized patients.

Discussion
Approximately 16% of persons living in the United States
demonstrate an exaggerated tendency to mount IgE mediated response to a wide variety of common environmental
allergens, leading to an estimated 1 of every 9 doctor visits
[21,22]. Consequently, treatment modalities and applications that would prevent or significantly reduce exposure
to such allergens are of considerable interest and importance [23]. In the past, attempts have been made by some
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investigators to reduce exposure by using certain chemicals known to bind to proteins [6-12]. For example, tannic
acid and sodium hypochloride have been found to interact and form complexes with allergen-proteins [6-12].
Unfortunately, their use has been greatly limited due to
staining and bleaching properties respectively. In this
study, we examined and found that AS could be used to
significantly reduce type 1 hypersensitivity reactions to
several different allergens. Wheal and flare reactions to
cat, dog, mite, cockroach, and Alternaria allergens were
markedly inhibited by AS (Table 1, Fig. 1 &2). The mechanism(s) by which AS prevents allergens from interacting
with their antigen-binding site on specific IgE molecules,
bound to receptors on mast cells, remains unclear. One
might however, envision the formation of ionic allergenAS complexes or alteration of the allergen's protein structure by AS. Our experiments have demonstrated that
exposing the allergen to AS results in this effect; AS does
not have to be included in the test material to get the
reduction in skin test response (Fig. 4). In addition, preliminary ELISA results show a reduction in allergen binding to specific monoclonal antibodies (data not shown).
Several patients' (patients #16 & 26 to cat and #27 to
mite) skin test results, however, did not appear to diminish with AS treatment of the allergen. These patients'
responses are likely artificial, since they represent only 3
of 83 test results. An alternative explanation could be that
the AS-altered allergen retains some epitopes which can
be recognized by a very small percentage of individuals.
Studies are currently underway to further elucidate the
mechanism(s) by which AS interferes with this important
interaction.

http://www.clinicalmolecularallergy.com/content/4/1/1

tiveness AS have in inactivating allergens in the environment.

Conclusion
AS was found to significantly reduce the skin test response
in sensitized patients to each of the allergens tested: dust
mite, Alternaria, dog, cat, and cockroach. The exact mechanism in which AS produces this effect is not known.
However, our results demonstrate that AS does not block
the effects of histamine, and produces its effect without
being present in the skin test sample. It appears that AS
alters the allergen, changing its epitopes, thus reducing
the ability of specific IgE to bind and ultimately mast cell
degranulation. AS does not stain, is cheap, nontoxic, is
stable in solution, and appears to have long acting affects,
making it a great candidate for use as an environmental
control agent.

List of abbreviations
AS, Aluminum sulfate; ID, intradermal; STR, skin test
response
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controls when injected alone. AS is inexpensive and does
not appear to stain or discolor carpeting or clothing.
Although our studies were done in the clinic, we feel that
similar inhibitory effects (blocking of allergic reactions)
will result from AS application to the environment. Active
investigation is currently underway to evaluate the effec-

The author wishes to acknowledge the invaluable support and assistance
with this project provided by Dr. Ronald J. Doyle, a friend and mentor who
unfortunately has passed away recently.

References
1.

2.
3.
4.

5.
6.

7.

Zeiss CR, Pruzansky JJ: Immunology of IgE-mediated and other
hypersensitivity states. In Patterson's Allergic Diseases 6th edition.
Edited by: Grammer LC, Greenberger PA. Philadelphia: Lippincott
Williams and Wilkins Publishers; 2002:43-54.
Centers for Disease Control and Prevention (CDC): Asthma prevalence and control characteristics by race/ethnicity – United
States, 2002. MMWR Morb Mortal Wkly Rep 2004, 53:145-148.
Wood RA: Indoor allergens: thrill of victory or agony of
defeat? J Allergy Clin Immunol 1997, 100:290-292.
Platts-Mills TA, Vaughan JW, Carter MC, Woodfolk JA: The role of
intervention in established allergy: avoidance of indoor allergens in the treatment of chronic allergic disease. J Allergy Clin
Immunol 2000, 106:787-804.
Klucka CV, Ownby DR, Green J, Zoratti E: Cat shedding of Fel d I
is not reduced by washings, Allerpet-C spray, or acepromazine. J Allergy Clin Immunol 1995, 95:1164-1171.
Woodfolk JA, Hayden ML, Couture N, Platts-Mills TA: Chemical
treatment of carpets to reduce allergen: comparison of the
effects of tannic acid and other treatments on proteins
derived from dust mites and cats. J Allergy Clin Immunol 1995,
96:325-333.
Woodfolk JA, Hayden ML, Miller JD, Rose G, Chapman MD, PlattsMills TA: Chemical treatment of carpets to reduce allergen: a
detailed study of the effects of tannic acid on indoor allergens. J Allergy Clin Immunol 1994, 94:19-26.

Page 8 of 9
(page number not for citation purposes)

Clinical and Molecular Allergy 2006, 4:1

8.

9.
10.
11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.
23.

http://www.clinicalmolecularallergy.com/content/4/1/1

Lau S, Wahn J, Schulz G, Sommerfeld C, Wahn U: Placebo-controlled study of the mite allergen-reducing effect of tannic acid
plus benzyl benzoate on carpets in homes of children with
house dust mite sensitization and asthma. Pediatr Allergy Immunol 2002, 13:31-36.
Craig TJ, Hershey J, Engler RJ, Carpenter G, Smith L, Salata K: Tannic
acid's effect on bird antigen. Ann Allergy Asthma Immunol 1995,
75:348-350.
Green WF: Abolition of allergens by tannic acid. Lancet 1984,
2:160.
Wood RA, Eggleston PA, Rand C, Nixon WJ, Kanchanaraksa S:
Cockroach allergen abatement with extermination and
sodium hypochlorite cleaning in inner-city homes. Ann Allergy
Asthma Immunol 2001, 87:60-64.
Chen P, Eggleston PA: Allergenic proteins are fragmented in
low concentrations of sodium hypochlorite. Clin Exp Allergy
2001, 31:1086-1093.
Huss RW, Huss K, Squire EN Jr, Carpenter GB, Smith LJ, Salata K,
Hershey J: Mite allergen control with acaricide fails. J Allergy Clin
Immunol 1994, 94:27-32.
Storms W, Meltzer EO, Nathan RA, Selner JC: Allergic rhinitis:
The patient's perspective.
J Allergy Clin Immunol 1997,
99:825-828.
Fox RW: Air cleaners: a review. J Allergy Clin Immunol 1994,
94:413-416.
Pressure Drop! The Center for Education and Research in Information Assurance and Security (CERIAS): 2003 [http://www.cerias.pur
due.edu/homes/pmeunier/filters/filters.html]. West Lafayette, IN:
Purdue University
Brown EM, Dudley RL: Approach to a Tanning Mechanism:
Study of the Interaction of Aluminum Sulfate with Collagen.
Journal of American Leather Chemists Association 2005, 100:401-409.
Budavari S, O'Neil MJ, Smith A, Heckelman PE, Kinneary JF, Eds: The
Merck Index 12th edition. Whitehouse Station: Merck Research Laboratories; 1996.
Sullivan JB, Krieger GR, Eds: Hazardous Materials Toxicology: Clinical
Principles of Environmental Health Baltimore: Williams & Wilkins; 1992.
Altman SA, Randers I, Rao G: Comparison of trypan blue dye
exclusion and fluorometric assays for mammalian cell viability determinations. Biotechnol Prog 1993, 9:671-674.
The International Study of Asthma and Allergy in Childhood (ISAAC)
Steering Committee: Worldwide variation in prevalence of
symptoms of asthma, allergic rhinoconjunctivitis, and atopic
eczema. Lancet 1998, 351:1225-1232.
Adkinson NF, Yunginger JW, Busse WW: Middleton's Allergy Principles
and Practice Philadelphia: Mosby; 2003.
Lance K, Ed: Allergies Contribute to Economic Implications in
the Workplace. Allergy Newswire 2003, 2(1):.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 9 of 9
(page number not for citation purposes)

