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The Effect of Asian Sand Dust in Allergic Inflammation of Allergic Mouse
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ABSTRACT

Background and Objectives : Asian sand dust (ASD) is known to aggravate the respiratory symptoms in patients with bron-
chial asthma. However, the effect of ASD in allergic rhinitis is not known. The objective of this study was to investigate whether
ASD can activate the allergic inflammation in allergic mouse model. Materials and Method : Forty female BALB/c mice were
divided into 4 groups. Group 1 was nebulized with saline and group 2 with ASD. Group 3 was nebulized with ovalbumin (OVA)
only and Group 4 with OVA plus ASD after intraperitoneal injection with OVA. The allergic symptom scores were checked. The
mouse OVA specific IgE/IgG;, IL-4, IL-5 and IFN-y were measured by ELISA. The nasal mucosa was examined for the
expression of IL-4 and IL-5 by immunohistochemical stain. Results : The average symptom score was increased in Group 4
compared to Group 3 (p<0.05). The IgE was significantly increased in Group 4 compared to Group 3 (p<0.01). The IL-4 level
of nasal lavagefluid (NALF) was significantly increased in Group 4 compared to Group 3 (p<0.05). The IL-5 level showed no
significant difference between the Group 3 and Group 4 both in the serum and NALF. The level of IFN- 7 was not changed in
NALF. Immunohistochemical staining showed that the positive cells for IL-4 were expressed in epithelial layer and submucous
gland and the positive cells were more increased in Group 4 than in Group 3. Conclusion : In allergic mouse model, ASD has
shown to activate the allergic inflammatory reaction by the stimuli of Th2 cytokineproduction. (Korean J Otorhinolaryngol-
Head Neck Surg 2009352:498-505)
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Fig. 1. Allergic mouse model. The
mixture of 25 g OVA and 1 mg
Al(OH)3 gel was injected into the
peritoneum for systemic immuniza-
tion and the mouse was nebulized
with 2% OVA for 4 days for local im-

Day 25, 26, 27,

TYRYYY

ASD 10 mg/mL

EXRERY:

v

munization. And then group 3 mo-
use was nebulized with only the 2%
OVA for 1 and 2 weeks and the gr-
oup 4 mouse was nebulized with a
mixture of 2% OVA and ASD. OVA :
ovalbumin, ASD : Asian sand dust.
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Fig. 2. Allergic symptom score. The allergic symptoms were signi-
ficantly increased in G3 and G4 compared to G1 and G2 in 1
week and 2 week model. This score was also increased in G4
compared to G3 in 1 week. However in 2 week, there was no
significant difference between G3 and G4 (G1 : control, G2 :
ASD, G3 : OVA, G4 : OVA+ASD). #p<0.05 versus the G1, T p<
0.05 versus the G2, ¥ p<0.05 versus the G3. White box : 1 week
ASD, Gray box : 2 week ASD. OVA : ovalbumin, ASD : Asian sand
dust.
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Fig. 3. Serum OVA specific IgE level. The concentration of OVA
specific IgE level was significantly increased in G3 and G4 com-
pared to G1 and G2 in both 1 week and 2 week. The concen-
tration of OVA-specific IgE was also significantly increased in G4
compared to G3 in 2 week (G1 : Control, G2 : ASD, G3 : OVA,
G4 : OVA+ASD). #*p<0.05 versus the G1, T p<0.05 versus the G2,
¥ p<0.01 versus the G3. White box : 1 week ASD, Gray box : 2
week ASD. OVA : ovalbumin, ASD : Asian sand dust.
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Fig. 4. Serum OVA specific IgG: level. The concentration of OVA
specific IgGi1 level was significantly increased in G3 and G4
compared to G1 and G2 in both 1 week and 2 weeks. There
was no significant difference between the G3 and G4 (G1:
control, G2 : ASD, G3: OVA, G4 : OVA+ASD). *p<0.05 versus
the G1, 1T p<0.05 versus the G2. White box : 1 week ASD, Gray
box : 2 week ASD. OVA : ovalbumin, ASD : Asian sand dust.
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Fig. 5. The concentration of IL-4 in serum (A) and nasal lavage fluid (B). There was no significant difference in the serum IL-4 concen-
tration between the groups. However the IL-4 level in the nasal lavage was significantly increased in G3 and G4 compared to G1
and G2 in 1 week and 2 weeks. Also the IL-4 level of G4 was significantly increased compared to G3 in 1 week (G1 : control, G2 :
ASD, G3 : OVA, G4 : OVA+ASD). #p<0.05 versus the G1, T p<0.05 versus the G2, T p<0.05 versus the G3. White box : 1 week ASD,
Gray box : 2 week ASD. OVA : ovalbumin, ASD : Asian sand dust.
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Fig. 6. The concentration of IL-5in serum (A) and nasal lavage fluid (B). The serum IL-5 level was increased in G3 and G4 in 1 week.
The IL-5 in nasal lavage was increased in G3 and G4. There was no significant difference between G3 and G4 (G1 : control, G2 :
ASD, G3 : OVA, G4 : OVA+ASD). *p<0.05 versus the G1, T p<0.05 versus the G2. White box : 1 week ASD, Gray box : 2 week ASD.
OVA : ovalbumin, ASD : Asian sand dust.
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Fig. 7. The concentration of IFN- 7 in nasal lavage fluid. The IFN-
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Fig. 8. Immunohistochemical stain-
ing for IL-4. The positive cells for IL-4
were significantly increased in G4 |+ Nl

compared to G1 and G3 in epith-| "~ - "-; Ly fSnd
elial layer (X100). A: control. B: [y @ 0
ASD. C : OVA. D : OVA+ASD. OVA : @ e

ovalbumin, ASD : Asian sand dust. |

Table 1. Summary of immunohistochemical staining

IL-4 IL-5
G1 + +
G2 + +
G3 ++ 4
G4 +++ +++

G1 : Control, G2 : Asian sand dust (ASD), G3 : OVA, G4 :
OVA+ASD, + : defined as less than 10% of the airway (normal),
++ : 20—30% (mild), +++ : 40—-50% (moderate), ++++ :
more than 50% (severe)
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Fig. 9. Immunohistochemical stain-
ing for IL-5. The positive cells for IL-5
were increased significantly in G4
compared to G1 and G3 (X100).
A :control. B: ASD. C: OVA. D :
OVA+ASD. OVA : ovalbumin, ASD :
Asian sand dust.

Table 2. Concentration of ionized particles included in PMio and TSP (g/m3)

Sampling Size Dust Na Mg Ca NH4 K F Cl NO3 SO4
Jan. 10—11/02 PM1o 106 0.60 .017 1.34 7.8 1.05 0.17 4.3 20.8 17.8
Mar. 12—-15/02 TSP 152 0.86 0.26 2.74 8.1 1.22 0.35 5.3 22.9 19.9

PMz1o : particulate matter less than 10 #m in diameter, TSP : total suspended particulate (J Korean Med Assoc 2004;47:453-64)
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