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Background and Objectives Many kinds of inflammatory cells and cytokines are suggest-
ed to be related with pathophysiology of chronic rhinosinusitis with nasal polyp (CRSwWNP),
but its mechanism is not yet fully understood. In particular, little is known about the function
and role of Interleukin-10 (IL-10) producing regulatory B cells. The aim of this study was to
investigate the presence and function of B cells, especially IL-10-producing regulatory B
cells, in the nasal polyp (NP) and nasal mucosa.

Subjects and Method Twenty patients with CRSwWNP, 10 patients with chronic rhinosinus-
itis without nasal polyp (CRSsNP) and 10 control subjects were enrolled in this study. NP tissues
and uncinate tissues were collected for analysis. Real-time polymerase chain reaction (RT-
PCR), immunohistochemistry were performed to measure the expression levels of the selected
inflammatory cytokines and inflammation-associated molecules.

Results In the mucosal tissues of CRSsNP patients, the number of IL-10" B cells was signif-
icantly lower than that of NP and control mucosa of CRSWNP patients. The number of IL-10"
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latory B cells are involved in the pathophysiology of eosinophilic NP and that BAFF contrib-
utes to the production of regulatory B cells.
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European position paper on rhinosinusitis and NPs 2012
(EPOS 2012)"o] 23l Hulg zlghe] 7ho]=aiqlef| uta}
olZollet. 44 A 4% oluoll A4l EL Fa mEE|TA
g Zo|=, gAlA|, 3FgZA(antileukotriens) S E-&3F 24},
AP o] QIR Bk A B Aol ast o)
HAASH] Gl B ATl AlLIster) IR E el
24 ol 1 ynd-Mackay CT scoreo]] whe} 2+ HH| 5o &
To] gl A9 0, F-HA BERe 14, el Eepe
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al Z1-2- hematoxylin and eosin
sto] Hubol] F&H A 27 A ASAE 5

fr

A3 ¥]-8-(eocinophilic nasal polyp,
e-NP) 2 &, 10% 1|7kl 74-$-E v]24ktd v]-8-(non—eosin-
ophilic nasal polyp, n-NP) 2.2 E=35}9ic} 20782 CRSWNP
2 9 % BAEA H]go] 109, ¥lBAEA lgo] 10%0]
Itk (Table 1).
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MN(Tris—buffered saline, pH 7.5)2.2 A5 B E0]Z]
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USA)E Tris &% 290l 1:2000.2 3]45}0] 4004 31
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g A& % o]x} 3}A|9l Cy3-biotin Rb(red)(GE Healthcare,
Tokyo, Japan)E §3A7] £ 24t &F HES-AIZTE Human-
CD20e°l Y3 41= mouse monoclonal antibody(BD Biosci-
ences, San Jose, CA, USA)E AHE-3F5L] CD202] 75 Cy2-
streptoavidin(green)(GE Healthcare) S -§-3A1A T35+
t}. PBS washing 3 4, 6-diamidino—2-phenlylindole, di-
hydrochloride(DAPI, Santa Cruz biotechnology, Santa Cruz,
CA, USA)Z 3] gA-g 3ch

HAZAFF AN vpl Setol== 3% vl Olympus,

—1r O
[e]

3} olafo] ofsto] o]zojzir,

Real time fluorescence quantitative polymerase chain
reaction

TRIzol® Al2K(Invitrogen, Carlsbad, CA, USA)& o]8-35}
A MEE2TE F RNAE FE3h cDNA < 218l

Table 1. Patient characteristics

AccuPower” RT PreMix(Bioneer, Daejeon, Republic of Ko-
rea)E ©1-§5t] & RNA 1 ug2 ZAFHItE TI00™ Ther-
mal Cycler(Bio-Rad Laboratories, Hercules, CA, USA)E
o]-g5to] cDNA Td= ol T8 a4 A4 ¥k w38t
Atk mRNAQ] H&L PowerUp ™ SYBR® Green Master
Mix(Applied Biosystems, Carlsbad, CA, USA)E AF-&35}o]
CFX Connect™ Real-Time Polymerase Chain Reaction
Detection System(Bio—Rad Laboratories, Hercules, CA,
USA)So &2 BEA319tk =& polymerase chain reaction
(PCR) &A1 33] 4=3¥5131aL 7F s2of oisf] 2] EAet
=SYAlE dHlsl= 3-Ql4k Eaar BA(GAPDH)(ACtire
genes AClicference sene) AFO1S] WA AL 2] Aol 5 AATE &
BAE e} Ct FHAACE, ACtumer gene= Clreterence gend) S 7l
AbslSc) o|ojA] Al A& (real-time quantitative, RQ) 3k
S RQ=2""" g 4] & ARgato] ARSIt PCRE Geno-
Tech(GenoTech, Daejeon, Republic of Korea)oll Al -+ 3+ &}
A A Zefo|HE AFES3FIT) B cell activating factor(BAFFE,
sense sequence: TGCAGACAGTGAAACACCAAC and
antisence sequence: GACATGGACCTTCTTCCTCTGA),
IL-5(sense sequence: GGATGCTTCTGCATTTGAGTTT
and antisence sequence: CAGTGCCAAGGTCTCTTTCA),
IL-17A(sense sequence: CCCCATCCAGCAAGAGATCC
and antisence sequence: CCCACGGACACCAGTATCTT),
interferon-y(IFN-y sense sequence: AGTGATGGCT
GAACTGTCGC and antisence sequence: CTGGGATG
CTCTTCGACCTC), IL-25(sense sequence: GTCATGGG
AACCCACACCTA and antisence sequence: TGCTGTTG
AGGGGTCCATCT), IL-33(sense sequence: CATGCCA
ACAACAAGGAACA and antisence sequence: AGGACA
AAGAAGGCCTGGTC), thymic stromal lymphopoietin
(TSLP, sense sequence: TGCCTTAGCTATCTGGTGCC and
antisence sequence: TTGAAGCGACGCCACAATCO),
IL-10(sense sequence: GGCACCCAGTCTGAGAACAG
and antisence sequence: ACTCTGCTGAAGGCATCTCQG).

Group Controls CRSsNP CRSWNP (e) CRSWNP (n) p value
Total of subjects (n) 10 10 10 10
Gender, male (n, %) 8 (80) 8 (80) 8 (80) 7(@7) 0.638
Age, mean (year, range) 34.1 (20-66) 45.6 (23-67) 49.9 (26-63) 51.6 (12-76) 0.435
Bronchial asthma (n, %) 0(0) 1(8) 3(30) 2 (20) 0.821
Atopy (n, %) 0(0) 0(0) 1(010) 000 1
Aspirin intolerence (n, %) 0(0) 0(0) 0(0) 0(0) 0.463
Lund-Mackay CT score (mean) - 6.25 11.4 12.6

CRSsNP: chronic rhinosinusitis without nasal polyp, CRSWNP: chronic rhinosinusitis with nasal polyp, e: eosinophilic nasal polyp
group, n: non-eosinophilic nasal polyp group, CT: computed tomography
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Fig. 1. Immunohistochemical staining of DAPI, CD20, IL-10, CD20" IL-10 (A, arrows: IL-10+CD20"cell), Number of IL-10" B cell among
the groups. *p<0.05, 1p<0.005, #p<0.0005 (B and C). DAPI: 4’, 6’-diamidino-2-phenlylindole, dihydrochloride, IL: interleukin, CRSWNP:
chronic rhinosinusitis with nasal polyp, CRSsNP: chronic rhinosinusitis without nasal polyp, NP: nasal polyp, UT: uncinate, HPF: high pow-
er field, CRS: chronic rhinosinusitis, CRScNP: chronic rhinosinusitis without nasal polyp, n: non-eosinophilic nasal polyp group, e: eosin-
ophilic nasal polyp group.
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w1} CRSSNP < Aboof| A= oJu] Q)= Zpo|& Ho|z] ok
o} A1HA Apo|E71Rl(innate cytokine) o= &%l 1L-25,
[L-33, TSLP+= ZF - Atole]l Wrdo] A& o= 7] yepyit
A [L-25+= E0]314 CRSWNP ol Aut o2 5z
o2} CRSsNP el Hlsl| oJu] QA &=A] vrebgar W9
zpole Atk AL & 4= STk 1o Blal IL-332 23]
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BAFFS] &y} [L-10" B Al2Z2] 4= Apolof| &Fe] AakiA|
7F QIQARE 71 9] thE AolEFIRI IL-10" B Al Afo]
of ot& Aol ¢lgith(Fig. 3).
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