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Detection of Staphylococcus Aureus Exotoxins(SEA, TSST-1) in Nasal Polyp
with Chronic Rhinosinusitis Patients
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Department of Otolaryngology, Gil Medical Center, Graduate School of Medicine and Science, Gachon University, Incheon, Korea

ABSTRACT

Background and Objectives : Staphylococcus aureus (S. aureus) exotoxins have been implicated in the pathogenesis of chro-
nic sinusitis with nasal polyp. The aim of this study was to identify the interplay of S. aureus exotoxins between the nasal mucus
and nasal polyp tissue. Subjects and Method : We have selected 30 nasal polyp with chronic sinusitis patients and 10 controls
withrhinoplasty without sinusitis. Nasal mucus culture was done by smearing in nasal polyp and middle meatus. PCR analysis of
the nasal lavage and immunohistochemical stainingin nasal tissue were done for the presence of S. aureus exotoxins (SEA and
TSST-1). Results : Nasal culture results were positive for S. aureus in 27% of the nasal polyp group compared to 10% ofthe
control group. PCR analysis for SEA and TSST-1 in the nasal lavage demonstrated remarkable expression in the nasal polyp
group (SEA : 53%, TSST-1 : 60%) compared to the control group (SEA : 20%, TSST-1 : 10%). In addition, immunohistoche-
mical staining of nasal tissues reflected significantly higher expression of S. aureus exotoxin in the nasal polyp group (SEA :
20%, TSST-1 : 33%) compared to the control group (SEA : 0%, TSST-1 : 0%) . There was a significant correlation between the
exotoxins of nasal lavage and nasal polyp. Conclusion : Our results demonstrated that the S. aureus exotoxin in the nasal cavity
might invade the nasal mucosa and have some role to play in the pathogenesis of nasal polyp. (Korean J Otorhinolaryngol-
Head Neck Surg 2009;52:139-44)
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Table 1. Results of swab culture in nasal polyp group and control.
The culture for Staphylococcus aureus was significantly increa-
sed in nasal polyp group compared to control

Number (%)

Bacteria
NP (N=30) Control (N=10)

Streptococcus pneumoniae 9 (30§ 4 ( 40)
Staphylococcus aureus 8* ( 27) 1108
Coagulase (—) Staphylococci 5 (17 1108
Micrococci 3 (10 2 ( 20
Enterobacter aerogenes 3 (10 110
Serratia marscecens 1 (3 0( 0
Pseudomonas fluorescens 13 0( 0
G (+) cocci 0(C O 110

Total 30 (100) 10 (100)

%p<0.05. NP : nasal polyp group, Control : control group
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ble 2, Fig. 1).
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(p<0.05) (Table 3, Figs. 2 and 3).
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Table 2. The PCR results of nasal lavage. PCR analysis for SEA
and TSST-1 demonstrated a significant expression in the nasal
polyp group compared to the control

Number (%)

Exotoxin
NP (N=30) Control (N=10)
SEA 16 (53%) * 2 (20%)
TSST-1 18 (60%) * 1 (10%)

#p<0.05. NP : nasal polyp group, Control : control group, SEA:
Staphylococcus aureus exotoxin A, TSST-1 : toxic shock synd-
rome toxin 1, PCR : polymerase chain reaction

326 bp
TSST-1

120 bp
SEA

sk

Fig. 1. The PCR results of nasal lavage in the nasal polyp and
control group. SEA was detected in nasal lavages of 2, 3, 7, 8
patients and TSST-1 was detected in nasal lavages of 2, 4, 5,7, 8
patients. ¥TSST-1 (+), **SEA (+).1, 2, 3, 4,7, 8 : nasal polyp group,
5,6, 9,10 : Control. SEA : Staphylococcus aureus exotoxin A, TSST-
1 : toxic shock syndrome toxin 1.

Table 3. Results of immunohistochemical staining. Immunohisto-
chemical staining showed a significantly higher expression of S.
aureus exotoxin in nasal polyp group compared to control

Number (%)

Exotoxin
NP (N=30) Control (N=10)
SEA 6 (20%) * 0 (0%)
TSST-1 10 (33%) * 0 (0%)

%p<0.05. NP : nasal polyp group, Control : control group, SEA :
Staphylococcus aureus exotoxin A, TSST-1 : Toxic shock syndrome
foxin 1
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Fig. 2. Immunohistochemical stains
| for SEA. SEA was detected in the na-
sal fissue of the nasal polyp group.
A : Conftrol nasal epithelium. B : Epi-
| thelium of nasal polyp. C : Control
subepithelial layer. D : Nasal polyp,
subepithelial layer. NP : nasal po-
lyp group, Control : control group,
SEA : Staphylococcus aureus exo-
toxin A.

the nosol hssue of the nasal polyp
group. A : Confrol nasal epithelium.
L\ ® B : Epithelium of nasal polyp. C :

Control subepithelial layer. D : Na-
Y sal polyp, subepithelial layer. NP :

nasal polyp group, Confrol : con-
frol group, TSST-1 : toxic shock syn-
drome toxin 1.

Control (< 400) NP ( % 400)
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Table 4. Relations of each experimental results in the nasal polyp group. The culture result showed a significant correlation with the
result of PCR and immunohistochemical staining. For SEA and TSST-1, there was a close correlation between the PCR result and im-

munohistochemical staining

PCR (SEA) PCR (TSST-1) IHS (SEA) IHS (TSST-1)
(+) (=) p-value (+) (=) p-value (+) (=)  p-value (+) (=) p-value
It + 4 4 4
Culture 8 O o002 5% oo 0.013* 0.243
(=) 8 14 10 12 2 20 6 16
PCR (SEA) (+) 12 6 10 6 10
0.073 0.010* 0.605
(=) 6 8 0 14 4 10
PCR (TSST-1) (+) 6 12 4 14
0.025* 0.018*
(=) 0 12 6 6
IHS (SEA) (+) 4 2
0.053
(=) 6 18
#p<0.05. (+) : Positive, (=) : Negative, SEA : Staphylococcus aureus exotoxin A, TSST-1 : toxic shock syndrome toxin 1, IHS : immuno-

histochemical stain, PCR : polymerase chain reaction

Table 5. Relations of each experimental results in the control. The culture result showed a significant correlation with the result of PCR

PCR (SEA) PCR (TSST-1) IHS (SEA) IHS (TSST-1)
(+) (=) p-value (+) (=) p-value (+) (=)  p-value (+) (=) p-value
It + 1 1 1 1
Culture (+) 0 0.035* 0 0.725 0 0
(=) 1 1 8 0 9 0 9
PCR (SEA) (+) 0 2 0 2 0 2
0.598
(=) 1 7 0 8 0 8
PCR (TSST-1)  (+) 0 1 0 1
(=) 0 9 0 9
IHS (SEA) (+) 0 0
(=) 0 10
#p<0.05. (+) : Positive, (=) : Negative, White blank : could not be computed because at least one of the variables was constant,

SEA : Staphylococcus aureus exotoxin A, TSST-1
chain reaction
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immunohistochemical stain, PCR : polymerase
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