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ABSTRACT

This study was carried out to investigate whether asian yellow sand dust (AS) has promoting effects of aller-
gen-related airway inflammation and airway hyperresponsiveness, because the number of patient with alergic
asthma and atopy, and with chronic bronchial inflammation and pneumonia have increased steadily in the cities
of Korea. The appearance of AS collected was al round and flat, and the diameter was mostly below about 5
um. When mice were treated with AS suspension by intratracheal instillation combined with ovalabumin(OVA)
sensitization chronically, the level of serum L-lactate dehydrogenase (LDH), IgE and histamine, and respiratory
resistance was increased. Intratracheal ingtillation of AS and OVA also enhanced infiltration of eosinophilsin
the bronchoalveolar lavage fluid (BALF), IgE and eotaxin expression, and T helper type 2 cell derived cytokines
of interleukin (IL)-4, IL-13 and IL-5 as major contributors to allergy and asthma. These results indicate that AS
elevates allergen-related airway inflammation and airway hyperresponsiveness in mice and may play an impor-
tant role in the aggravation of respiratory diseasesin Korea.
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Fig. 1. Experimental scheme of animal treatment.

Table 1. Serum component contents and serum enzyme activity

Serum components Normal OVA OVA+ASdust
ALT? 9.1+0.8 104+1.0 13.2+27
AST? 75.1+45 82.4+7.7 86.2+7.3
LDH? 341.5+41.3 395.0+52.0 472.3+66.9*
Creatining’ 0.40+0.05 0.30+0.04 0.30+0.04
T-cholesterol® 87.6+6.6 81.7+4.1 74.7+153
Glucose” 140.4+8.4 161.2+10.9 149.0+94
T-Bilirubin® 0.018+0.005 0.020+0.010 0.023+0.005
T-glyceride® 4394117 4464126 40.2+6.7

2 units/L; ® mg/dL

ALT: danine aminotransferase, AST: aspartate aminotransferase, LDH: L-lactate dehydrogenase.
Mice were treated with 0.1 mL of 1 mg/mL of asian sand dust suspension by intratracheal instillation once weekly for 10 weeks combined

with ovalabumin (OVA) sensitization.

Values recorded are the mean+ SD with 8 male Balb/c mice per each group.

*Significantly different from Normal group (p< 0.01)
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Fig. 2. A sacred image of Asian sand dust ( x 3,000).

Table 2. Lung weight, the number of total cells and eosino-
philsin BAL fluid

Normal OVA OVA+ASdust
Lung weights 0.22+0.02 0.33+0.07*  0.38+0.04"
Total Cells®  1.70+0.40 11.8+025° 14.7+2.9%
Eosinophils®  1.50+0.50 37.0+10.00" 64.0+15.0"

2 g; % (x 10° cells); & x 400

Values recorded are the mean+ SD with 8 male Balb/c mice per
each group.

*Significantly different from normal group (p< 0.01)

*Significantly different from OVA group (p< 0.01)
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Table 3. Histamine and IgE levelsin the serum

Normal OVA OVA+ASdust
Histaming® 29+11 284+31% 528+28%
IgE(x10)° 170.4+22 333.9+68" 360.2+16.9%
uM; ®: (ug/mL)

Values recorded are the mean+ SD with 8 male Balb/c mice per
each group.

*Significantly different from normal group (p< 0.01)

*Significantly different from OVA group (p< 0.01)

Table 4. Protein levels of cytokinesin BAL fluid

Cytokine Normal OVA OVA+AS dust
IL-42 125+1.0 118.8+186" 158.6+16.9"™
IFN-gamma® 44.8+3.1 39.9+6.2 41.2+4.6
IL-5° 22+11 2545+26.8° 2746+14.1%
IL-13% 10.3+2.3 221.3+186" 319.3+67.0%
& pg/mL

Values recorded are the mean+SD with 8 male Balb/c mice per
each group.

*Significantly different from normal group (p< 0.01)

*Significantly different from OVA group (p< 0.01)
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OVA+3AHEAl ol e s A4l IgE Fa
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Tableb5. IgE and eotaxin levelsin BAL fluid

Normal OVA OVA+ASdust
IgE® 212+121 1705+11.6°  297.0+26.7"
Eotaxin®  20.6+6.0 80.5+7.6" 106.1+6.5™
% pg/mL

Values recorded are the mean+SD with 8 male Balb/c mice per
each group.

*Significantly different from normal group (p< 0.01)

* Significantly different from OVA group (p< 0.01)

—— Normal
—= OVA
5| —— OVA+AS

Asthma penh value
w

3.125 6.25 125 25 50
MCH concentration (mg/mL)

Fig. 3. The change in respiratory resistance with MCH con-
centration. MCH: methacholine (mg/mL). Vaues
recorded are the mean=+ SD with 8 male Balb/c mice
per each group. *p< 0.01 represents significant dif-
ference between OVA group and normal group, and
between OVA+AS group and normal group.
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