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Background: Mites and pets are important sources of indoor allergens.
Objectives: To determineDermatophagoides pteronyssinus (Der p 1), Dermatophagoides farinae (Der f 1), andFelis

domesticus (Fel d 1) allergen levels in buses and taxis and to evaluate the predominant allergen in each vehicle type.
Methods: Mite and cat allergens were measured using enzyme-linked immunosorbent assay in dust samples collected from

upholstered seats in 60 natural-ventilation buses (NVBs), 60 artificial-ventilation buses (AVBs), and 60 taxis. Thirty dust samples
from AVB air-conditioning filters were also included.

Results: Levels of Der p 1 and Der f 1 were significantly higher in AVBs than in NVBs, whereas Fel d 1 levels were not
significantly different between bus types. No significant differences were found in mite allergen levels in various sites in both
types of buses, whereas Fel d 1 levels were significantly higher in rear and middle seats than in front seats in NVBs. Mite and
cat allergen levels in taxis were significantly higher in passenger’s rear seats than in driver’s seats. A high proportion of dust
samples from the vehicles, especially AVBs (82% for Der p 1 and 58% for Der f 1) had sensitizing levels of mite allergens,
whereas more than 60% of samples from all vehicles had sensitizing levels of Fel d 1 allergen. In AVBs, samples from seats
showed significantly higher levels of mite and cat allergens than those from air-conditioning filters.

Conclusions: Public transport vehicles constitute an important allergen reservoir for continuous contamination of the indoor
environment.
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INTRODUCTION
Mites and pets are important sources of indoor allergens,1 and
their role in the development of allergic diseases has been
recognized for many years.2 Besides homes, public places
such as day-care centers and schools,3 hospitals,4 cinemas,5

and public transport vehicles6,7 have been considered to be
exposure sources of mite and pet allergens. The occurrence of
allergens in these public places has been attributed mainly to
passive allergen transport on clothing,8–12 although environ-
mental factors, such as temperature and relative humidity, can
influence the levels of mite allergens.13,14 The surfaces of
mattresses, carpets, and vehicle seats constitute the main sites
where sensitizing levels ofDermatophagoides pteronyssinus
(Der p 1), Dermatophagoides farinae (Der f 1), andFelis
domesticus (Fel d 1) allergens can be found.6,7,12,15 In train
seats and urban buses, Partti-Pellinen et al6 detected signifi-
cant levels of pet allergens, particularly Fel d 1.

It is widely recognized that exposure levels of 2�g/g of
dust or more of Der p 1 or Der f 1 allergens and 1�g/g of dust
or more of Fel d 1 allergens are considered risk factors for
allergenic sensitization in genetically predisposed individu-
als.16,17 Thus, high levels of mite and pet allergens in public
transport vehicles could represent a significant problem in
sensitized individuals, especially when traveling long dis-
tances. Therefore, knowledge of allergen exposure in vehicles
will allow the establishment of additional avoidance mea-
sures to prevent sensitization or manifestation of allergic
respiratory symptoms in atopic patients.

The aim of this study was to determine the levels of Der p
1, Der f 1, and Fel d 1 allergens in different sites in buses and
taxis and to evaluate the predominant allergen in each vehicle
type.

METHODS

Public Transport Vehicles
Three bus companies from Uberlaˆndia, Brazil, were con-
tacted to participate in a study on allergen exposure in inter-
state buses, which were divided into 2 groups according to
the air ventilation system: 60 buses with air-conditioning, ie,
artificial-ventilation buses (AVBs), and 60 buses without air-
conditioning, ie, natural-ventilation buses (NVBs). A total of 60
urban, naturally ventilated taxis in Uberlaˆndia were also in-
cluded in the present study, which was conducted between
January 15, 2000, and January 14, 2002. Informed consent was
obtained from the bus company managers and taxi owners.
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Dust Sampling and Allergen Extraction
Three dust samples were obtained from each bus and con-
sisted of composite samples collected from all the seats in the
following rows: (1) front seats (collected from seats 1–16),
(2) middle seats (seats 17–32), and (3) rear seats (seats
33–46). In addition, 1 dust sample from the air-conditioning
filter in each AVB was also collected. Dust sampling ob-
tained from each taxi followed similar criteria: (1) driver’ s
seat, (2) passenger’ s front seat, and (3) passenger’ s rear seat.
After superficial and quick cleaning with no vacuuming of
vehicles by the bus companies or taxi owners, dust samples
were collected using a vacuum cleaner (1200 W; Electrolux,
Manaus, Brazil) adapted with a paper filter for dust retention
during approximately 3 minutes for vehicle seats (0.5–1.0 g of
dust) and 1 minute for air-conditioning filters from AVBs (0.1–
0.2 g of dust). All sampled seats were upholstered, and their
surfaces were coated by cushion and woven fabrics. Dust sam-
ples were stored at 4° C until further allergen extraction.

Fine dust was obtained by sieving through a 300-�m mesh
screen (US Standard Sieve Series ASTM). Samples of 100
mg were extracted overnight at 4° C in 2 mL of borate-
buffered saline solution (pH 8.0), and, after centrifugation at
10,000g for 10 minutes, supernatants were stored at �20° C
before immunoassays.

Enzyme-Linked Immunosorbent Assay for Measuring Mite
and Cat Allergen Levels
Enzyme-linked immunosorbent assays for mite (Der f 1 and
Der p 1) and cat (Fel d 1) allergens were carried out as
described elsewhere15 using their respective capture mono-
clonal antibodies: anti–Der f 1 (clone 6A8), anti–Der p1
(5H8), or anti–Fel d 1 (6F9) and detection antibodies con-
sisting of biotinylated monoclonal antibodies anti–group 1
Dermatophagoides allergens (4C1) or anti–Fel d 1 (3E4C4).
After incubation with streptavidin-peroxidase (Sigma-
Aldrich Corp, St. Louis, MO), the assay was developed by
adding enzyme substrate (0.01 M 2,2�-azino-bis-3-ethyl-
benzthiazoline sulfonic acid containing 0.03% hydrogen per-
oxide), and the reaction was read at 405 nm. Reference
standards, provided by the University of Virginia (UVA),
were included in each plate to obtain control curves ranging
from 0.5 to 250 ng/mL for Der f 1 (UVA 93/03 [year/lot]) and
Der p 1 (UVA 93/02) and from 0.078 to 80 ng/mL for Fel d
1 (UVA 94/02). Absorbance results are expressed in micro-
grams per gram of dust, as previously described elsewhere.18

The highest level of each allergen found in the 3 different
sites in a bus or taxi was taken as an exposure index, as
described by Sopelete et al.15

Statistical Analysis
Because the allergen concentrations followed a non-Gaussian
distribution, calculations were performed using nonparamet-
ric tests. Geometric means (GMs) with 95% confidence in-
tervals (CIs) were obtained for the allergen levels, and the

differences between the means were analyzed using the
Mann-Whitney U test. P � .05 was considered to be statis-
tically significant.

RESULTS

Mite and Cat Allergen Levels in Public Transport Vehicles
Mite and cat allergens were measured in 540 dust samples
from upholstered seats of 180 public transport vehicles. There
were no significant differences among the 3 different sites in
NVBs and AVBs for Der p 1 and Der f 1 allergens (Fig 1).
However, Fel d 1 allergen levels were significantly higher in
rear (GM, 0.93 �g/g of dust; 95% CI, 0.62–1.38 �g/g of dust)
and middle (GM, 0.68 �g/g of dust; 95% CI, 0.44–1.05 �g/g
of dust) seats than in front seats (GM, 0.39 �g/g of dust; 95%
CI, 0.26–0.57 �g/g of dust; P � .001 and P � .04, respectively)
in NVBs (Fig 1A) but not in AVBs (Fig 1B). In taxis, levels of
mite and cat allergens were significantly higher in passenger’s
rear seats than in driver’s seats (P � .04 for Der p 1, P � .002
for Der f 1, and P � .001 for Fel d 1; Fig 1C). In addition,
statistically significant differences were also found between
passenger’ s front seats and driver’ s seats (P � .04).

Exposure Indexes of Mite and Cat Allergens in Public
Transport Vehicles
When analyzing the mean exposure indexes for each type of
vehicle, it was observed that Der p 1 and Der f 1 allergen
levels were significantly higher in AVBs (4.3 and 2.4 �g/g of
dust, respectively) than in NVBs (1.6 and 0.8 �g/g of dust,
respectively; P � .001 for both allergens) and that levels of
Fel d 1 were not significantly different between the types of
buses (P � .16; Table 1). In addition, Der p 1 was the
predominant allergen in AVBs, with levels above the risk
factor for sensitization (4.3 �g/g of dust), although Der f 1
and Fel d 1 allergens were also detected at sensitizing levels
(2.4 and 1.5 �g/g of dust, respectively). In NVBs, Der p 1 and
Fel d 1 were the most common allergens and were detected
close to or above the threshold levels for sensitization (1.6
and 1.2 �g/g of dust, respectively). On the other hand, Der f
1 and Fel d 1 allergens found in taxis were predominantly
close to or at sensitizing levels (1.7 and 1.6 �g/g of dust,
respectively).

To evaluate the exposure indexes for Der p 1, Der f 1, and
Fel d 1 allergens found in each public transport vehicle, the
percentages of dust samples containing allergen levels above
threshold levels for sensitization were calculated (Fig 2).
Thus, Der p 1 levels of 2 �g/g of dust or more were predom-
inantly found in 82% of AVBs compared with 45% of NVBs
and 23% of taxis (P � .001 for both). Also, sensitizing Der
p 1 levels were significantly higher in NVBs than in taxis
(P � .01). Sensitizing levels of Der f 1 were found in 58% of
AVB and 40% of taxi samples, which were significantly
higher than the 20% of samples in NVBs (P � .001 and P �
.02, respectively). On the other hand, Fel d 1 levels of 1 �g/g
of dust or more were detected in more than 60% of samples
collected from all types of vehicles (P � .25 for NVBs vs
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AVBs; P � .41 for AVBs vs taxis; P � .73 for NVBs vs
taxis).

Mite and Cat Allergen Levels in Seats and
Air-Conditioning Filters of AVBs
Comparisons between levels of mite and cat allergens de-
tected in dust samples collected from seats (analyzed as the
exposure index) and air-conditioning filters in AVBs are

shown in Figure 3. Mean levels of Der p 1, Der f 1, and Fel
d 1 were significantly higher in seats than in air-conditioning
filter samples of AVBs (P � .001 for all allergens).

DISCUSSION
People spend more than 5% of their time inside transport
vehicles,19 and allergens in public transport vehicles could
represent a significant problem by inducing allergic symp-
toms in susceptible individuals. Mite and pet allergens can be
found in such vehicles and probably are transported from
place to place by adhering to clothing.12 Several factors, such
as the occupancy level, ventilation system, temperature, and
relative humidity of different indoor public places or trans-
port vehicles, can influence allergen levels.20–22

Figure 2. Percentage of dust samples, analyzed as exposure indexes,
containing sensitizing levels of Dermatophagoides pteronyssinus (Der p 1;
�2 �g/g of dust), Dermatophagoides farinae (Der f 1; �2 �g/g of dust), and
Felis domesticus (Fel d 1; �1 �g/g of dust) allergens in naturally (NVBs)
and artificially (AVBs) ventilated buses and taxis. Asterisks indicate P �
.05; triple asterisks, P � .001.

Figure 1. Levels of Dermatophagoides pteronyssinus (Der p 1), Dermato-
phagoides farinae (Der f 1), and Felis domesticus (Fel d 1) allergens in
public transport vehicles. Dust samples were collected from front, middle,
and rear seats in 60 natural-ventilation buses (A) and 60 artificial-ventilation
buses (B) and from driver’ s, passenger’ s front, and passenger’ s rear seats in
60 taxis (C). Horizontal bars indicate geometric means (GMs); asterisks, P �
.05; double asterisks, P � .01; and triple asterisks, P � .001.

Table 1. Exposure Indexes for Der p 1, Der f 1, and Fel d 1
Allergens in Seats from 60 NVBs, 60 AVBs, and 60 Taxis

Type of vehicle
Allergens, �g/g of dust*

Der p 1 Der f 1 Fel d 1

NVB 1.6 (1.3–2.1)a† 0.8 (0.6–1.0)a 1.2 (0.9–1.5)a

AVB 4.3 (3.4–5.4)b 2.4 (1.9–3.1)b 1.5 (1.2–1.9)a

Taxi 0.9 (0.7–1.1)c 1.7 (1.3–2.2)b 1.6 (1.2–2.2)a

Abbreviations: Der p 1, Dermatophagoides pteronyssinus allergen;
Der f 1, Dermatophagoides farinae allergen; Fel d 1, Felis domesticus
allergen; NVB, natural-ventilation bus; AVB, artificial-ventilation bus.
* Data are expressed as geometric means (95% confidence intervals),
considering the highest level for each allergen (from the 3 sites) in a
bus or taxi as the exposure index.
† Different letters indicate statistically significant differences between
the types of vehicles, as indicated by the Mann Whitney U test
(P � .05).
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In the present study, a broad range of mite and cat allergen
levels was found in different types of public transport vehi-
cles, including levels above the threshold values that are
considered risk factors for allergenic sensitization or induc-
tion of allergic respiratory symptoms. Although a superficial
and quick cleaning of vehicles was done by the bus compa-
nies or taxi owners, this approach seems not to have under-
estimated the allergen levels. On the contrary, this is a routine
procedure, and the allergen levels obtained reflect the actual
allergen exposure to which the passengers are exposed at the
beginning of their trip.

Buses are the principal means of public transportation in
Brazil. A uniform distribution of mite allergens was found at
different sites (front, middle, and rear seats) in the 2 types of
buses (NVBs and AVBs) analyzed. In contrast, cat allergen
levels were not equally distributed in NVBs but were detected
in higher concentrations in rear and middle seats than in front
seats. These data suggest that mite allergens are uniformly
distributed in buses regardless of their ventilation system,
natural or artificial (buses with air-conditioning). However,
the higher prevalence of cat allergens in the middle to rear
seats might reflect the disturbance of allergens by the vehicle
movement. These allergens probably are brought in on cat
owners’ clothing because pets are not allowed on Brazilian
public transport vehicles. In this context, Munir et al23 re-
ported that levels of Fel d 1 in public places can vary within
a day and day to day depending on the number of people who
visit these areas. Similar cat allergen levels were also found
in taxis, reflecting the passive transport of cat allergen on
passengers’ clothing because there is a high flow of different
passengers who could have a cat at home.

In Brazil, the major house dust mite is D pteronyssinus,24

although recently D farinae or Der f 1 allergen was the most
common in our region.15,25 In both types of buses, the pre-
dominant allergen was Der p 1, which was found in higher
concentrations in AVBs than in NVBs, with exposure indexes
above the threshold values in AVBs for allergenic sensitiza-

tion (4.3 and 1.6 �g/g of dust, respectively). The ventilation
system in buses has a significant impact on house dust mite
allergen occurrence. Natural but not artificial ventilation al-
lows higher air movement and air exchange rates because
people travel most of the time with the windows opened, and,
consequently, the allergen concentrations in the bus are re-
duced. In contrast, in buses with an artificial air-conditioning
system (AVBs), people always travel with the windows
closed, resulting in lower air exchange rates and thus a higher
concentration of mite allergens.

Higher concentrations of Der p 1 than Der f 1 were found
in both types of buses. This is surprising because Der f 1 is
the predominant allergen in this region, but this finding can
be explained by the fact that such buses, although belonging
to a company located in this region, travel long distances to
different states and thus can be transporting Der p 1 allergens
from other places. Previous studies on mite allergen exposure
have been reported in public transport vehicles such as pas-
senger trains in Japan7 and Glasgow.26 The most common
species was D pteronyssinus, which resembled that of house
dust, although the density of mites was far lower and the
mites have probably been transported from home via clothing
and pets.26 In contrast, Uehara et al7 found high levels of mite
allergen (�10 �g per square meter or gram of dust) in
upholstered commuter train seats, suggesting that train seats
are mite-breeding locations in Japan.

When analyzing the mite allergen exposure index accord-
ing to the threshold for sensitization or induction of allergic
respiratory symptoms (�2 �g/g of dust), our results demon-
strated that 82% and 58% of sampled AVB seats had Der p 1
and Der f 1 levels of 2 �g/g of dust or greater, respectively.
These results were significantly higher than those found in
NVBs and taxis, indicating that high mite allergen concen-
trations sufficient to be a risk factor for sensitization and
induction of symptoms are preferentially found in AVBs. In
contrast, other studies have shown mite allergen levels of less
than 2 �g/g of dust in seat samples from trains and buses6 and
private cars.27 The extremely low levels of mite allergens
found in the latter vehicles can be ascribed to unfavorable
mite-growing conditions, such as high temperature and low
humidity inside the cars because of long-term closed win-
dows in tropical climates. On the other hand, in the present
study, a significant proportion of taxi seats (40%) showed
sensitizing levels of Der f 1 but not Der p 1. This is likely
owing to 2 factors: (1) taxis usually move around the city,
where Der f 1 was found to be the most prevalent mite
allergen,15 and (2) taxis are commonly stationed in shadowy
places with the windows opened, thus providing more favor-
able conditions for mite breeding than private cars.

We found that a high proportion (�60%) of sampled seats
in both types of buses and taxis contained sensitizing levels of
Fel d 1 (�1 �g/g of dust). Cat allergens are probably depos-
ited from clothing onto public transport vehicle seats. In
support of this hypothesis, several studies11,23,28 have reported
that Fel d 1 allergen has been detected in diverse public
places where pets are not allowed. In addition to adherence to

Figure 3. Levels of Dermatophagoides pteronyssinus (Der p 1), Dermato-
phagoides farinae (Der f 1), and Felis domesticus (Fel d 1) allergens in 30
dust samples collected from seats (analyzed as exposure indexes) and air-
conditioning filters in artificial-ventilation buses. Horizontal bars indicate
geometric means (GMs); triple asterisks, P � .001.
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clothing, cat allergens may be disseminated as airborne par-
ticles because of their small size (�2.5 �m) and hence can be
carried over long distances.29

Regarding the mite and cat allergen levels detected in seat
and air-conditioning filter samples from AVBs, the results
showed that seats rather than air-conditioning filters are the
main reservoirs of allergens in buses with artificial ventila-
tion. Therefore, the higher levels of dust mite allergen de-
tected in AVBs than in NVBs is of great interest, as is the
finding that dust mite and cat allergen levels were signifi-
cantly lower in air-conditioning filters from AVBs.

We conclude that upholstered seats from public transport
vehicles, such as buses (artificially more than naturally ven-
tilated) and taxis, constitute an important allergen reservoir
for continuous contamination of the indoor environment,
which could compromise the effects of allergen avoidance
used at home. This study again demonstrates that allergens
are not restricted to the home environment and that sensitiz-
ing levels of dust mite and cat allergens are, in part, a
community exposure problem. Thus, additional control mea-
sures to reduce mite and pet allergen exposure should be
extended to public transport vehicles because the knowledge
and determination of allergen exposure in these vehicles will
be useful for a global avoidance strategy, in which taxi
owners and transport company managers should be aware of
its importance and use. Finally, health professionals, espe-
cially allergists, should also be aware of this additional pos-
sibility of allergen exposure when considering the medical
management of their mite- and cat-sensitized patients.

REFERENCES
1. Custovic A, Taggart SC, Woodcock A. House dust mite and cat

allergen in different indoor environments. Clin Exp Allergy.
1994;24:1164–1168.

2. Platts-Mills TA, Chapman MD. Dust mites: immunology, aller-
gic disease, and environmental control. J Allergy Clin Immunol.
1987;80:755–775.

3. Rullo VE, Rizzo MC, Arruda LK, Sole D, Naspitz CK. Day-
care centers and schools as sources of exposure to mites, cock-
roach, and endotoxin in the city of São Paulo, Brazil. J Allergy
Clin Immunol. 2002;110:582–588.

4. Custovic A, Fletcher A, Pickering CA, et al. Domestic allergens
in public places, III: house dust mite, cat, dog and cockroach
allergens in British hospitals. Clin Exp Allergy. 1998;28:53–59.

5. Wickens K, Martin I, Pearce N, et al. House dust mite allergen
levels in public places in New Zealand. J Allergy Clin Immunol.
1997;99:587–593.

6. Partti-Pellinen K, Marttila O, Makinen-Kiljunen S, Haahtela T.
Occurrence of dog, cat, and mite allergens in public transport
vehicles. Allergy. 2000;55:65–68.

7. Uehara K, Toyoda Y, Konishi E. Contamination of passenger
trains with Dermatophagoides (Acari: Pyroglyphidae) mite an-
tigen in Japan. Exp Appl Acarol. 2000;24:727–734.

8. Enberg RN, Shamie SM, McCullough J, Ownby DR. Ubiqui-
tous presence of cat allergen in cat-free buildings: probable
dispersal from human clothing. Ann Allergy. 1993;70:471–474.

9. Patchett K, Lewis S, Crane J, Fitzharris P. Cat allergen (Fel d 1)
levels on school children’ s clothing and in primary school

classrooms in Wellington, New Zealand. J Allergy Clin Immu-
nol. 1997;100:755–759.

10. Tovey ER, Mahmic A, McDonald LG. Clothing: an important
source of mite allergen exposure. J Allergy Clin Immunol.
1995;96:999–1001.

11. De Lucca SD, O’Meara TJ, Tovey ER. Exposure to mite and cat
allergens on a range of clothing items at home and the transfer
of cat allergen in the workplace. J Allergy Clin Immunol.
2000;106:874–879.

12. Neal JS, Arlian LG, Morgan MS. Relationship among house-
dust mites, Der 1, Fel d 1, and Can f 1 on clothing and
automobile seats with respect to densities in houses. Ann Al-
lergy Asthma Immunol. 2002;88:410–415.

13. Sidenius KE, Hallas TE, Poulsen LK, Mosbech H. A controlled
intervention study concerning the effect of intended temperature
rise on house dust mite load. Ann Agric Environ Med. 2002;9:
163–168.

14. Oribe Y, Miyazaki Y. Effects of relative humidity on the pop-
ulation growth of house-dust mites. J Physiol Anthropol Appl
Human Sci. 2000;19:201–203.

15. Sopelete MC, Silva DA, Arruda LK, Chapman MD, Taketomi
EA. Dermatophagoides farinae (Der f 1) and Dermatopha-
goides pteronyssinus (Der p 1) allergen exposure among sub-
jects living in Uberlândia, Brazil. Int Arch Allergy Immunol.
2000;122:257–263.

16. Platts-Mills TA, Vervloet D, Thomas WR. Indoor allergens and
asthma: report of the Third International Workshop. J Allergy
Clin Immunol. 1997;100:1–23.

17. Gelber LE, Seltzer LH, Bouzoukis JK, Pollart SM, Chapman
MD, Platts-Mills TA. Sensitization and exposure to indoor
allergens as risk factors for asthma among patients presenting to
hospital. Am Rev Respir Dis. 1993;147:573–578.

18. Luczynska CM, Arruda LK, Platts-Mills TA, Miller JD, Lopez M,
Chapman MD. A two-site monoclonal antibody ELISA for the
quantification of the major Dermatophagoides spp. allergens, Der
p I and Der f I. J Immunol Methods. 1989;118:227–235.

19. Pope AM. Agents, sources, source controls, and diseases. In:
Pope AM, Patterson R, Burg H, editors. Indoor Allergens:
Assessing and Controlling Adverse Health Reactions. Washing-
ton, DC: National Academy Press; 1993:86–130.

20. Sakaguchi M, Inouye S, Irie T, et al. Airborne cat (Fel d I), dog
(Can f I), and mite (Der I and Der II) allergen levels in the
homes of Japan. J Allergy Clin Immunol. 1993;92:797–802.

21. Wickman M, Egmar AC, Emenius G, et al. Fel d 1 and Can f 1
in settled dust and airborne Fel d 1 in allergen avoidance
day-care centres for atopic children in relation to number of
pet-owners, ventilation and general cleaning. Clin Exp Allergy.
1999;29:626–632.

22. Carrer P, Maroni M, Alcine D. Allergens in indoor air: envi-
ronmental assessment and health effects. Sci Total Environ.
2001;270:33–42.

23. Munir AK, Einarsson R, Dreborg S. Variability of airborne cat
allergen, Fel d 1, in a public place. Indoor Air. 2003;13:353–358.

24. Binotti RS, Muniz JR, Paschoal IA, do Prado AP, Oliveira CH.
House dust mites in Brazil: an annotated bibliography. Mem Inst
Oswaldo Cruz. 2001;96:1177–1184.

25. Terra SA, Sopelete MC, Silva DA, et al. Mite allergen levels
and acarologic analysis in house dust samples in Uberaba,
Brazil. J Investig Allergol Clin Immunol. In press.

26. Colloff MJ. Mite fauna of dust from passenger trains in Glas-
gow. Epidemiol Infect. 1987;98:127–130.

VOLUME 93, AUGUST, 2004 183



27. Taketomi EA, Justino CM, Sopelete MC, et al. Pet and mite
allergen levels in Brazilian cars [abstract]. Allergy. 2002;57:S895.

28. Egmar AC, Almqvist C, Emenius G, Lilja G, Wickman M.
Deposition of cat (Fel d 1), dog (Can f 1), and horse allergen
over time in public environments: a model of dispersion. Al-
lergy. 1998;53:957–961.

29. Luczynska CM. Risk factors for indoor allergen exposure. Re-
spir Med. 1994;88:723–729.

Requests for reprints should be addressed to:
Ernesto Akio Taketomi, MD, PhD
Disciplina de Imunologia
Instituto de Ciências Biomédicas
Universidade Federal de Uberlândia
CEP 38400–902
Uberlândia, MG, Brasil
E-mail: taketomi@ufu.br

Answers to CME examination—Annals of Allergy,
Asthma & Immunology, August 2004 Kim CK, Hagan
JB. Sputum tests in the diagnosis and monitoring of asthma.
Ann Allergy Asthma Immunol. 2004;93:112–123.

1. c
2. b
3. c
4. c
5. b

184 ANNALS OF ALLERGY, ASTHMA & IMMUNOLOGY


