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Experimental research on air cleaner’s effect in reducing the level

of mites’ allergen and immunoreactivity in indoor environment
MA Zhong-xiao, LIU Xiao-yu, YANG Xiao-meng, WANG Yuan-yuan, WU Ying-ying, LIU Zhi-gang

(Allergic Reaction and Immunology Research Institute, School of Medicine , Shenzhen University, Shenzhen 518060, China)

ABSTRACT ; This research aims to detect the indoor allergen concentration before and after air cleaner operating and inves-
tigate the effects of it on antigen immunoreactivity as time changing. The samplers of dust mite allergens were collected through
dust sampler from the four knids of environments; (1) air conditioner and air cleaner were both turned off; (2) air conditioner
was runing and air cleaner was turned off; (3) air conditioner and air cleaner were both runing; (4) air conditioner was turned
off and air cleaner was running. The concentrations of dust mite allergens from four kinds of environments were detected by
ELISA. Dust mite allergens were treated by air cleaner in different timing points, and through ELISA and immunoblotting, the
changes of dust mite allergen immune activities were determined. Results showed that the concentrations of dust mite allergens
were increased in all 20 sample rooms when air conditioners were running. However, when the air cleaner was running, the
concentrations of Der f 1 and Der f 2 were reduced whatever the air conditioner was operating or not (P <C0. 01). The im-
mune activities of dust mite allergen were decreased because of plasma sterilization. In conclusion, the air cleaner in this study
could reduce the concentrations of dust mite allergens Der f 1 and Der f 2. and also reduce the immune activities of allergens
on the filters by plasma sterilization. Our results indicate that air cleaner plays an essential role in prevention of allergic disor-
ders such as asthma and allergic rhinitis.
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Tab. 1 Indoor mite allergen levels from different sampling

environment

The level of dust mite allergen
(OD value)
Der f1 Der f2

Different sampling

environment

Before air condition operat-

0.81£0.16 0.48%+0.18

ing
After air condition operating 1.62+0.34" 0.80+0,28"

Under air cleaner and air
. ) 0.5740.01""0.2840.04""
condition operating togerher

Under air cleaner operating 0.4840.01""0.224+0.02""

% ; Comparing with the mite allergen level before air
conditioner operating, P<C0. 05; * % . Comparing with the

mite allergen level before air cleaner operating, P<Z0. 01
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Fig. 1 Der f 1 concentarion before and after air cleaner oper-
ating
A; Sampling in natural environment; B: Sampling
under air condition operating; C:Sampling under air
cleaner and air condition operating togerher; D.

Sampling under air cleaner operating
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Fig. 2 Indoor Der f2 concentarion before and after air clean-
er operating
A: Sampling in natural environment; B: Sampling
under air condition operating; C:Sampling under air
cleaner and air condition operating togerher; D:

Sampling under air cleaner operating

A i B IR B S R R BT 1

Tab.2 Immunoreactivity of dust mite allergen after different reaction time

Major allergen of dust mite 0 h 24 h 48 h 72 h
Der f1 1.5840.41" 0.8240.29 0.7540. 30 0.714.027
Der f2 1.1540.367 0.69=40. 21 0.7240.25 0.654.026

When the immunoreactivity after 24h, 48h and 72h were respectly in comparision with control group (0h), * P<C0.05;

When the immunoreactivity after 24h, 48h and 72h were respectly in comparision with each other, P>>0. 05.
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Fig. 3 Antigen location in living mite
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Fig. 4 Antigen location in dead mite treated for serial times

A:24 h;B:48 h;C.72 h
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