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USE OF DILUTE SODIUM HYPOCHLORITE SPRAY
AND HOME CLEANING TO REDUCE INDOOR
ALLERGEN LEVELS AND IMPROVE ASTHMA
HEALTH PARAMETERS

Environmental exposure control has been central to allergy practice.
Environmental exposure is at least essential for allergen sensitiza-
tion and triggers symptoms.! Home cleaning to reduce home occu-
pant allergen exposure produces considerable improvement in the
health of asthmatic patients.> Sodium hypochlorite, long part of
cleaning practice, denatures allergenic material.>-® Reports indicate
families routinely using bleach have less allergic disease’ and im-
proved quality of life for asthmatic children.® The hypothesis of this
study is that low-concentration hypochlorite-based cleaning prac-
tices reduce indoor allergen exposure and allergy and asthma symp-
toms; and, sodium hypochlorite—based sprays do not degrade pul-
monary function in asthmatic individuals.

Dilute hypochlorite spray is available as Clorox Anywhere hard
surface daily sanitizing spray (Clorox Company, Oakland, California).
Monoclonal antibody—based immunoassays for Alt a 1, Der p 1, Fel d
1, and Can f 1 were purchased from Indoor Biotechnologies (Char-
lottesville, Virginia). Spirometry used a Renaissance II Spirometer
(Puritan/Bennett, Carlsbad, California), and daily peak flow measure-
ments used Tru-Zone peak flow meters (Monaghan Medical Corpora-
tion, Plattsburgh, New York). Vacuum samples were taken using an
OmegaVac HEPA vacuum (Atrix International, Burnsville, Minnesota)
equipped with high-efficiency dust collection bags (Midwest Filtration,
Cincinnati, Ohio) by methods reported previously.®

Human subject work was approved by our pediatric institutional
review board. The study was descriptive, applied, placebo-con-
trolled, and single-blinded. Subject households served as their own
control. The study was conducted during a 6-month period from
June to December 2006. A 2-week period of placebo spray use
preceded a 4-week period of active spray use. All families contained
at least 1 asthmatic child and 1 asthmatic adult, and homes met
criteria for cleaning habits and age or condition. Persons who
reported sensitivity to bleach were excluded. Each family received
education about home cleaning protocols, including use of dilute
hypochlorite spray 2 to 3 times per week on upholstered furniture,
bedding, carpets, and countertops. All unused spray was collected
and new spray was delivered at every visit. Used bottles were
weighed, and the amount of spray used was calculated.

Specific dust collections were taken before and after spraying.
The area sampled before treatment was not sampled after treatment.
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Sample locations were alternated to eliminate bias. At each 2-week
visit families completed health questions on a 5-point Likert scale
that evaluated medication use and morning and evening wheezing
and asthma-related symptoms. After initial spirometry and dust
collection, the home was treated using the assigned spray. Spray
treatment was performed by a family member. Immediately after
treatment, spirometry measurements were repeated. Data were ana-
lyzed using SPSS statistical software, version 13 (SPSS Inc, Chi-
cago, Illinois).

In total, 32 families enrolled and 25 families completed the study.
Spray use was estimated at 4,312 g or 5 to 6 bottles every 2 weeks.
No statistically significant differences were seen before and after
spirometry with no instance of declining spirometric results for any
of the study participants. Peak flow readings had no statistically
significant difference (P = .97 for morning readings and P = .90 for
evening readings) between placebo and active spray use.

Health and Wellness Questionnaire data indicated that during
spray use participants reported fewer colds, less coughing, less flu,
less gastrointestinal distress, and less wheezing. Responses to the
Likert scale questions (Table 1) indicated wheezing, breathing,
stuffy nose, and sneezing were significantly improved after active
spray was introduced. Improvements were statistically significant
for 7 of the 12 questions.

Comparison dust allergen values collected before and after spray
indicated a significant reduction in Fel d 1, Can f 1, and the sum of
all allergens measured. After 1 month of spray use, Fel d 1 and Alt
a 1 decreased more than 50%, and reduction in the sum of all
allergens was significant. Reduction in total bacterial colonies was
greater for hard surfaces than for soft surfaces (48% vs 20%), with
statistically significant reduction in bacteria after spray use in total
bacteria and methicillin-resistant Staphylococcus aureus and fecal
coliforms for all surfaces.

Acceptance and use of the dilute sodium hypochlorite spray were
good. No complaints were made concerning odor or irritation by any of
the participants. No incidents of bleaching upholstery or carpet were

Table 1. Answers to Likert Scale Health Questions for Active (Use
of Dilute Sodium Hypochlorite Spray) and Placebo (Sterile
Deionized Water Spray) Groups?

Question Placebo, mean Active, mean P
(SD) (n = 100) (SD) (n = 100) value
Evening
Wheeze 1.90 (0.90) 1.50 (0.80) .001®
Cough 2.37 (1.26) 2.13 (1.18) 17
Breathing trouble 2.04 (1.12) 1.74 (0.96) .04b
Controller medicine 2.33 (1.44) 1.96 (1.42) .07
use
Morning
Wheeze 1.75 (0.88) 1.51 (0.81) .046°
Cough 2.22 (1.19) 2.06 (1.21) .35
Breathing trouble 1.99 (0.94) 1.68 (0.93) .02°
Controller medicine 2.21(1.25) 1.89 (1.36) .08
use
Stuffy nose 2.31 (1.27) 1.92 (1.22) .03
Sneezing 2.59 (1.25) 1.88 (1.07) <.001®
ltchy eyes 2.25(1.19) 1.63 (0.93) <.001P
Attention trouble 1.96 (1.20) 1.68 (1.08) .08

a Larger numbers indicate increased (more frequent) problems.
b Statistically significant at a 95% confidence level.
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recorded. No deterioration in breathing parameters occurred during the
time of the study. Allergen levels were consistently decreased shortly
after spraying, with greatest reductions in those allergens with the
highest levels (cat, dog, and Alternaria).

This work emphasizes the impact of cleaning on asthmatic trigger
reduction in indoor environments. It suggests an association between
indoor allergen reduction and improved symptom scores. Methods
by which allergens are introduced into and removed from homes are
not understood and poorly controlled.
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OCCUPATIONAL RESPIRATORY ALLERGY DUE
TO BOLETUS EDULIS POWDER

Boletus edulis is a highly appreciated edible mushroom that belongs
to the large phylum of Basidiomycota and to the class of Agarico-
mycetes. Commonly known as king bolete in English-speaking
countries or porcino in Italy, it has many other common names
throughout the world. We report a case of occupational asthma due
to inhalation of dried B edulis.

A 37-year-old, nonsmoking man, in good general health and with
no history of atopy, presented with recurrent asthma that had devel-
oped 2 years earlier, when he began to work in a pasta factory.
Dyspnea and dry cough occurred at night and more rarely in the
workplace for 2 to 3 weeks every 3 months. This peculiar symptom
cyclicity was related to exposure to B edulis powder used for the
production of porcini mushroom—flavored pasta. The patient never
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had symptoms after ingestion of foods and denied eating mushrooms
for more than 3 years.

Extracts were obtained from both the B edulis powder and the
defrosted fresh mushroom, which were stored at 4°C overnight.
Proteins were extracted by stirring for 2 hours at 4°C in phosphate-
buffered saline (1:10 and 1:2.5 wt/vol for the powder and the fresh
mushroom, respectively). Insoluble particles were removed by cen-
trifugation at 15,000 rpm for 1 hour at 4°C. Protein concentration
was determined using the Bradford method' and was 12.45 pg/uL
for the lyophilized mushroom and 6.44 ug/uL for the fresh mush-
room. Samples were electrophoresed according to Laemmli.> After
staining with 0.1% Coomassie brilliant blue, the sodium dodecyl-
sulfate—polyacrylamide gel electrophoresis profile of both extracts
showed similar bands ranging from 17-18 kDa to 85-88 kDa.
Proteins were electrophoretically transferred to a nitrocellulose
membrane, which, after blocking, was incubated overnight at 4°C
with 1:4 diluted patient serum. Bound specific IgE was detected by
peroxidase-conjugated anti—-human IgE antibodies from goat (1:
10,000 in saturation buffer) using the enhanced chemiluminescence
Western blotting kit. The extracts were stored at —20°C until
required. Skin prick tests with diluted extracts of fresh and lyophi-
lized B edulis were performed, using saline solution and histamine
(10 mg/mL) as negative and positive controls, respectively. Positive
reactions to extracts of fresh (at both 1:100 and 1:10 dilutions) and
lyophilized (1:10,000, 1:1,000, 1:100, and 1:10) B edulis were
observed. Immunoblotting with both extracts showed IgE reactivity
in the patient’s serum to the same bands at approximately 17, 55,
and 88 kDa (Fig 1). The results of skin prick tests with food
commercial extracts (including wheat) and other powders used in
the pasta factory (eg, spinach, tomato, and paprika) were negative.
Determinations of specific IgE to aeroallergens, including molds,
and champignons yielded negative results. The patient underwent
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Figure 1. Boletus edulis protein identification. Lane A, Molecular weight
markers. Lanes B and D, Defrosted fresh and lyophilized B edulis, respec-
tively. Lanes C and E, Immunoblotting with the serum from a patient with
asthma after inhalation of B edulis powder.
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