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The role of Staphylococcus aureus enterotoxin B (SEB) in al-

lergic rhinitis remains controversial. We used a mouse model of airway allergy to determine the
effects of nasal instillation of SEB on allergic inflammation.

Materials and Method BALB/c mice were intranasally sensitized with compound of Asper-
gillus melleus proteinase (AMp) and ovalbumin (ova) in the presence (group 3) or absence of
SEB (group 2). Control mice were intranasally sensitized with either phosphate buffered saline
(PBS) (group 1) or SEB (group 4) alone. The production of serum antigen-specific antibodies and
total IgE, and concentrations of cytokines including interleukin-4 (IL-4), IL-5, interferon- 7

(IFN- 7) in nasal lavage fluid (NLF) and broncoalveolar lavage fluid (BALF) were compared
among the groups. Pathologic studies for eosinophilic infiltrations in the nasal mucosa and peri-

Results Serum ova-specific immunoglobulin E (IgE) & immunoglobulin G1 (IgG1) were
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significantly increased in group 2 and 3 compared to group 1. The concentrations of IL-4 in
BALF were significantly increased in group 2, 3, and 4 compared to group 1. The concentrations
of IL-5 in BALF and NLF were significantly increased in Group 2, 3, and 4 compared to group 1.
The concentrations of IFN- 7 were significantly increased in group 3 and 4 compared to group 2
although there was no significant difference among the groups in NLF. Group 2 demonstrates
increased infiltration of eosinophils in the nasal mucosa and peribronchial area compared to

These results suggest that the nasal exposure to SEB did not aggravate inflam-
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Group I: PBS only

Group II: Ova (25 @) /AMp (100 12g)

Group Ill: Ova (25 .g) /AMp (100 12g) + SEB (500 ng)
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Fig. 1. Experimental design used to investigate the effect of nasal
exposure with staphylococcal enterotoxin B (SEB) on allergic mice.
PBS: phosphate buffered saline, Ova: ovalbumin, AMp: Aspergillus
melleus proteinase.
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7_3 1—]] Total IgE, Ova-specific IgE, IgG1, and 1gG2a9)

7—],' "7'4 total IgE®] FHEE+ 17°] 43.92+24.92,
27°] 96.10+59.30, 3v-0] 69.35+49.74, 47| 5.05+
4.65 ng/ml.olglom, 277 379 total IgE =7} 47l
Hl8)] AIK 2 FsHA 571 tH(p<0.05) (Fig. 2A).

1, 2, 3%l Ova—specific IgE2] HHsEs ZHzt
1.48+0.28, 6.23+2.97, 4.27+2.30 U/mLS o, 17
Hlsl 29 378 sE7F SAACRE folstAl ST
TH(p<0.05). 2] 37K} Ova—specific IgES] =7}
7Pk A4S ROAT SAIFCE {23k Aol= A
tHFig. 2B).

79 Ova—specific 1gG19] HsEE 170 0.57 =+
0.14, 27%] 4.79+1.33, 37°] 3.41+0.55%12, Ova—
specific IgEe} H|S=8A] 273} 37-0] 174 Bls] S4=7}
FAACE oot TUFeFIAL, 27 F 37 AloldlE &
AR O R Fst 2|7} glglen, 27r0] 37l sl &3
7t 7R AEs B (Fig. 20).

Ova—specific 1gG2a2] TF 5= 7} 7+ Alolo EAA 0
2 Yu] Ql= zjolE Holx| eIt (Fig. 2D).

WolE71ele] =

IL-4

Z} ol vAPg N Uje] IL—49] Hsois 170] 21.43+
10.16, 23] 30.65+12.90, 37°] 36.83+6.95, 43-°]
35.72+16.76 pg/mLlom, 7t 1 IL—4 &1 Alolel] A
Aoz ou] 9l xolE Utk (Fig. 3A).
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say.
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Fig. 3. The production of cytokines in nasal lavage fluid (NLF) and bronchoalveolar lavage fluid (BALF). The concentration of IL-4 in NLF (A)
and in BALF (B), the optical density (OD) of IL-5 in NLF (C) and in BALF (D), and the concentration of IFN-7 in NLF (E) and in BALF (F)
were also measured by ELISA. IL-5: interleukin-5, IFN- 7 : interferon- 7, ELISA: enzyme linked immunosorbent assay.
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1,2, 3, 4 (Fig. 3B).

o] ZF7} 69.25+18.59, 145.86+49.59, 102.01+£10.68,
94.59+30.55 pg/mL&leH, 13| vl 2+, 33, 43  IL-5

A IL—49) F7k FAX LR F2lskAl S7F813THp<0.05)
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0.022+0.0049, 0.056+0.055, 0.071+0.029, 0.071+
0.0200]%10m, 134 Bl 2+ 3+, 47tlM IL-59] &%
S7F AR ol F7FItH(p<0.05) (Fig. 30).
7184 HEAEN Y] IL-59] BaFFe= 1,2 3,4
o] 212} 0.017+0.0025, 0.42+0.39, 0.26+0.12, 0.24+
0.15%0m, 174l vlsl 23, 3, 47olA IL-59] &%
7t EAROR fo5kA Z71eKit(p<0.05) (Fig. 3D).

IFN-y

z} o] vAE Y Wle] IFN- 7y Hses 17%0] 040
+ 234, 2] 1.42+236, 37| 1.92+7.67, 4] 0
pg/mL CH, 7} i [FN=7 FL Aol FAH R v

Group 1

o= Aol )USIthFig. 3E).

7184 FEA N e IFN-y &) HitsEe 1, 2, 3,
3] 27} 216.08+142.67, 54.39+21.43, 1038.87+
1517.454, 1604.45+1550.66 pg/mLylem, 27 vls)
3wt 4ol IEN= 7 o] Fat gt SAH 0= folsi)
S7FIAL 3t A5 Atoe]l FAKCE el Aol
AATHp<0.05) (Fig. 3F).

B3l tell A AbRe] A (Fig. 4A)
nzdetelld Sakre] e e 918 400 Aletol

Number of eosinophils

B Group 1

Group 2

Group 3

Fig. 4. Effect of nasal exposure with
staphylococcal enterotoxin B (SEB)
on the induction of nasal eosinophilia
(H&E stain, original magnification
X 400)(A). Histologic sections of
nose of experimental Groups shows
that the eosinophilic infiltrations (ar-
row) in lamina propria and epithe-
lium were significantly increased in
Group 2, 3, and 4 compared to Group
1. In Group 2 and 3, eosinophilic in-
filtrations were significantly increas-
ed compared to Group 1 and 2 (B).
*p<0.05 vs. Group 1, 1p<0.05 vs.

Group 4
Group 4.
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140 -

Number of eosinophils

B Group 1 Group 2 Group 3

Fig. 5. Histologic sections of lung of
experimental Groups. Section from
lung of Group 2, 3 and 4 shows that
prominent interstitial inflammatory in-
filtrates consisting of lymphocytes
(large arrow), plasma cells (angled
arrow), histiocytes (arrowhead), neu-
trophiles (curved arrow), and focal
aggregates of eosinophiles (straight
arrow)(H&E stain, original magnifica-
tion x<400)(A). Eosinophilic infiltra-
tions were significantly increased in
Group 2, 3, and 4 compared to
Group 1. In Group 2, eosinophilic in-
filtrations were significantly increased
compared to Group 3 and 4 (B).
*p<0.05 vs. Group 1, Tp<0.05 vs.
Group 3 and 4.

Group 4

A A S Ay 170 e JAEsAH e
2.4+1.67, 27 56.2+15.48, 37 40.8+11.71, 47
2 1517457470901, 13 vlal] 23, 3%, 4349] A&
AR 7F BAR O R Fols S7FsIATH(p<0.05). 2
o] 3uHrt FAFAE 47} TR AR BN B
A3l 2ol AL, T ot BT 47l vl HesA
7} BAH o R 493 Z71eFTH(p<0.05) (Fig. 4B).

slzzle] dFTAE A&
o) 4A| 2A A skl HdeE dEsh] 918 4000
Aokl Bakre] 5 S JJr 130 B AasAt

890

T 5= 7.8+12.82, 27 94+24.42, 378 51.3+13.25,
4778 37.8+10.2700H, 13l B8] 23, 3+, 49
FESAT 77 AR CE el S71klth(p<0.05).
20] 373 4 HlEl] FAESAH F7F FAACE 2
317 S7FFIAI T (p<0.05), 373} 47+ Alolell= EAIZ¢)
ztoli= QUQItH(Fig. 5B). 13l Hlal] 2+, 33, 4ollA 7
Az e o] ATA L] HaS AT = 9%
3, 27 37} 4] BlE)] S HEe] g 7T
21xltHFig. 5A). 53] #EZA Ul dSAEE vl
DLE] EA}:IL__ ;1.61-3}0:] u}g _/,:_4 a4:[L 63;(1/11]4, ZX]
T, 87 8 &S #EE 5 A (Fig. 5A).
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