5530 BHE 4 3 T E B 2 EMRAR SN RS Vol. 30 No.4
2024 48 H Chin J Otorhinolaryngol Skull Base Surg Aug. 2024

DOI:10. 11798/j. issn. 1007 — 1520. 202423386 - BB S g A

BAMmMTER-17A EZBEEER
&R HLE R AE R 5

g&/@* ,ﬂﬁiﬁiz l%%i,w 5&527}7];3 "‘%4 é{égmus

(1. AP ED RF, Wl sm¥r 610075;2. RATH AR ER T2/ L o8, wnl RAs 610017;3. A
TRIIRARER F8R/EH, wil AH 6111304, & FH I K%, Wl A&¥ 611731;5. Wil 5 E A F 15
W AR ER F R sk mm oA, wnl AR 610072)

O E: BN STOBEA R TAL-17A) E8 S SR EHWILE TR MER. AiE BUE 38 filig kiR
S5 I (CRSWNP) JUE 1 B N2 15 F18 M 5 55 S f1 55 B I ( CRSsNP) JRUE AR S 22U 17 % IR 4
T 2 5 IR e 75 W A 2 36 400 21 23 i SR A OC IR 755 103 4 2K 11 Bl ( MMP-2 . MMP-9 | TIMP-1) | IL-17A |t 2
HiAH 5 ¥ 6 R F (CXCL1 ,CXCL2 \CXCL8 ) 113 /K- s IS G H AR TL-17 A SZ AR E ALK 0 5 AS [l B2 TL-
17A F) 37 2 6 EL L A ILS |, SER 58 96 2 i PCR A& 1] MMP-2 . MMP-9  TIMP-1 ,CXCL1 ,CXCI2 ,CXCLS8 ) mRNA 7K
Vo R SRR LG, CRSWNP 411 CRSsNP 41/ MMP-9 \IL-17A ,CXCL1 ,CXCL2 ,CXCLS8 (325K 8T 5,
CRSwNP HFEWI i (P <0.05) o SREVCRR B RAHL H IL-17A %14&%L?Efﬂ‘é*ﬁlﬂﬂﬁflL—l7A T i
B9 5 SR 2 M 431 MMP-9 (CXCLI ,CXCL2 ,CXCL8 /K F-FH (P <0.05) , £5if eS8 552 U IHZ CRSWNP ot
AR E N IL-17A 53655 R YER AN IR 1 X SUE K, IL-17A ﬁﬂﬁ_ﬂ:l? CXCL1,CXCL2 ,CXCL8 43
WAFE T R M 20 BT , 3T 5 MMP-9 {7 AR S S BT A 4 4 E o,

X #EOREHESER BB YN R 1TA PR 414 E

HES%EE R765.471

Role of IL-17A in the pathogenesis of chronic rhinosinusitis
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Abstract: Objective To explore the role of interleukin-17A (IL-17A) in the pathogenesis of chronic rhinosinusitis
(CRS). Methods  Nasal polyp specimens were obtained from 38 patients suffering from CRS with nasal polyps
(CRSwWNP) , uncinate process tissues from 15 patients suffering from CRS without nasal polyps ( CRSsNP), and normal
mucosal tissues from 17 healthy control subjects. Enzyme-linked immunosorbent assay was used to detect the levels of IL-
17A, neutrophil-associated chemokines ( CXCL1, CXCL2, CXCL8) and tissue remodelling-associated factors ( MMP-2,
MMP-9, TIMP-1). The localization of IL-17A receptor was detected by immunofluorescence. After stimulation of dispersed
nasal polyps cells (DNPCs) with different concentrations of IL-17A, mRNA levels of MMP-2, MMP-9, TIMP-1, CXCLI,
CXCL2 and CXCL8 were measured by real-time fluorescence quantitative polymerase chain reaction. Results Compared
with the control group, the expression levels of IL-17A, CXCL1, CXCL2, CXCL8, and MMP-9 were elevated in both the
CRSwNP and CRSsNP groups, and were more significant in the CRSWNP group (P <0.05). Immunofluorescence revealed
that IL-17A receptor was expressed on neutrophils in nasal polyps. The releases of CXCL1, CXCL2, CXCL8, and MMP-9
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increased in DNPCs in response to IL-17A stimulation ( P < 0. 05). Conclusions

There are significant IL-17A high

expression, neutrophil infiltration and tissue remodeling in CRS, especially CRSWNP. IL-17A can stimulate the releases of

chemokines CXCL1, CXCL2, and CXCL8 to cause neutrophil infiltration, as well as the production of MMP-9 to promote

tissue remodeling in inflammatory regions.

Keywords ; Chronic rhinosinusitis; Nasal polyps; Interleukin-17A; Neutrophil; Tissue remodeling
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TTCACCTCAA-3’ CGAAGTCTA-3”
CxXCI2 5’ -CTGCGCTGCC 5’ -TGCGCACAAAC
AGTGCTTGCA-3’ CGAAGTCAT-3’
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.32.



A AE LA 1T A T 5 82 R R LR T A AR BT

Kby

%4

RARHUH R BF 9T T 24 h T g MR gn i . &
T 30 A AR5 ) 2 SV Y SCF 0, v P 4 o 7R 4
B R BE I LB T, e AR R R S
Bt e RN e o A L ol A U1 R
Snot-22 RN R IR I PEAL 12 M 5 5% R B E B
PR R B M T 5 1 T B, Lund-Mackey 2 FAE
AL B SOE T E AR W T
R S A 1 5 e R IR T L XN AT
FEHY H 3 34T Snot-22 1m F | Lund-Mackey 1 3% 1
i, 45 5 B 78 CRSWNP 41, CRSsNP 21 A W 100 2 43 34
2 T B, Horp CRSwWNP (835 13T & T
CRSsNP 8 35 41, iX 0 5 i K | CRSwNP i 2 [t
CRSsNP iE{R 58 M W 5 Bk LG A — 3L

TE— 2008 P JRRE B HH C 48 UESE 1IL-17A AT LA
V40 M0 0, A4 PR 0 L P 2 0 L 2T
AL, LA 2 R iR K L A R R R R A
PEYHE R - 04 77 Az, DA T AR i 2 234 0 Fn 2H 41
FAL L FRATTA ELISA S2I6 4G 0018 4 £ 5 4 35 Al
XHEZHAH 4rp TL-17A B9 mRNA RiEIKF, 45 L 3k
i : CRSWNP £ il CRSsNP 4 1L-17A [ 3 ik Ky
R XS HR AL, CRSWNP 2 J0 A I 2 . Mok 4 it ok
/S = O o R0l N R e e | U A i e = e
SN L, AT 9ERE 509 SR AR B LAk, ZE b A
F CXCLI ,CXCI2 ,CXCL8 &4 T b M kr 41 g 25
[i) JEE TS A 52 A5 F A0 AR . A CRSWNP 24 |
CRSsNP A Xy B4 b I F S E K BoR: 5
X HEZHAH L, CRSWNP 2 Fl1 CRSsNP 2+ CXCLI ,CX-
CL2 .CXCL8 (12 [ 7K F i, Hrh CRSwNP 4] I
T, TIL-17A 15 3Rk 25 S 80h PR 40 M 7 <l
SEREFRAL A ERFERG I, 1 — 5 IR T S RE A
JE BT TL-17A 25 1R S5 PN ] 1 245 P 3 6
BEWIR T RSN RO . BT
R e DY AR AR R I TL-17A Z AR GR Tk
FLAME , I HAE 2 W B TL-17A 35 BRBE N X Ui 25 5
9 AL TR 5% RT-qPCR 45 5 R 5 0 B2 4H
Lb,3 o BE R Ui 5 & 8 A 4 g b CXCLT, CXCL2 |
CXCL8 )23k 52 70 s AR 14 o, 52 36 45 SR 36 0F T
IL-17A X F Mk A A7 — 2 FE

WF5E /R , MMPs Al TIMPs 22 [i] 1) AS - i 2 12
PR AR TEWMEZEEZE . K MMP9
MMP-2 TIMP-1 7£ 3 24 41 21 () 8 (3 £ ik K, 45
B R 50 B4 AH L, CRSWNP 4t MMP-9 [ 32
KB 1T, CRSsNP 21 v | G o 3 2 5 o R R
FERE G 98 A8 R M S R, TL-17A i) DA

MMPs () i XLELERELN], CRSWNP f71EL
28,91 H IL-17A mlREiE e ik MMPs S 2k A
AR AR

L5 LITIR (18 1 50 55 R SR Rl S CRSWNP
A IL-17A Sl 8 A IR 1 A9 Aok s
PRE A IR, 3 o 7 5 T < A 1 Y R0k
et H A E I X P m BATAENE 1 55 52 R AT
W IL-17 A A ] BRI TR AE 1 25 DL AT

S 30k

(1]

Kato A, Schleimer RP, Bleier BS. Mechanisms and pathogenesis
of chronic rhinosinusitis [ J]. Allergy Clin Immunol, 2022, 149
(5) :1491 - 1503.

[2] Sedaghat AR, Kuan EC, Scadding GK. Epidemiology of chronic
rthinosinusitis ; Prevalence and risk factors[ J]. Allergy Clin Immu-
nol Pract, 2022,10(6) ;1395 - 1403.

BIEA, WA B, A 18 P S SR O N E TR 0 28 K i VR
AEYROFTTIE e [ 1] b ) B 5 A 0 5T SR 2% 5, 2020, 26
(3):338 -342.

McGeachy MJ, Cua DJ, Gaffen SL. The IL-17 family of cytokines

in health and disease[ J]. Immunity, 2019, 50(4) :892 -906.

(3]

[4]
[5] Wang Y, Zang J, Liu C, et al. Interleukin-17 links inflammatory
cross-talks between comorbid psoriasis and atherosclerosis [ J ].
Front Immunol, 2022 ,13.835671.

Wu Z, He D, Zhao S, et al. IL-17A/IL-17RA promotes invasion
and activates MMP-2 and MMP-9 expression via p38 MAPK signa-

[e]

ling pathway in non-small cell lung cancer[ J]. Mol Cell Biochem
2019, 455(1 -2) ;195 -206.
[7] Chapurin N, Li P, Chandra RK, et al. Elevated mucus interleu-
kin-17A levels are associated with increased prior sinus surgery for
chronic rhinosinusitis[ J]. Int Forum Allergy Rhinol, 2021, 11
(2):120 -127.
[8] Chen X, Chang L., Li X, et al. Tc17/IL-17A up-regulated the ex-
pression of MMP-9 via NF-kB pathway in nasal epithelial cells of
patients with chronic rhinosinusitis[ J]. Front Immunol, 2018,9;
2121.
[9] Fokkens WJ, Lund VJ, Hopkins C, et al. European position pa-
per on rhinosinusitis and nasal polyps 2020 J]. Rhinology, 2020,
58(Suppl S29) ;1 —464.
T MG A B AT PRAS OF Ao g TR oA 290 0 25 4 5%
SER LSRR TN A LT ] o B S i e SIS AR A A
2023,29(1) :49 - 54.

[10]

[11] Delemarre T, Bachert C. Neutrophilic inflammation in chronic rhi-
nosinusitis[ J]. Curr Opin Allergy Clin Immunol, 2023, 23 (1) .
14 -21.

[127] Singh GB, Arora N, Tomar S, et al. The role of sinus CT in surgi-
cal treatment decisions for chronic rhinosinusitis[ J]. Am J Otolar-

yngol, 2020, 41(6) :102729.
(FiE5 43 1)

- 33 .



R RI2E Hh Ak T Fam

[37] Shcherbakov DA, Kokareva VV, Cheremnykh NI, et al. CFD
simulation study of aerodynamics in nasal cavity in a case of septal
perforation[ J]. Vestn Otorinolaringol, 2020, 85(1) : 64 —67.

[38] %, T, BRAR, . ARRBALFI/N S B 27 fL X 55

JE AR A AR S A3 BT [T ). rh A B TR e Sk S5UAM R
A, 2020, 55(3) : 209 -216.

[39] Smith TL, Schlosser RJ, Mace JC, et al. Long-term outcomes of
endoscopic sinus surgery in the management of adult chronic rhi-
nosinusitis[ J]. Int Forum Allergy Rhinol, 2019, 9(8): 831 -
841.

[40] Yamasaki A, Levesque PA, Bleier BS, et al. Improvement in na-
sal obstruction and quality of life after septorhinoplasty and turbi-
nate surgery[ J]. Laryngoscope, 2019, 129(7) : 1554 —1560.

[41] Wang T, Chen D, Wang PH, et al. Investigation on the nasal air-

flow characteristics of anterior nasal cavity stenosis[ J]. Braz J
Med Biol Res, 2016, 49(9) : e5182.
[42] FPL, EHEL WA 200G LT IE — B BB AR 7 B %

PERENR AT IR IGE S LR G AELT] . BUR BB BE2F, 2011, 38
(5): 956 -958, 960.

[43] Lintermann A, Schroder W. A hierarchical numerical journey
through the nasal cavity: From nose-like models to real anatomies
[J]. Flow Turbul Combust, 2019, 102(1): 89 —116.

[44] FF0E, B, 2200, & THNLIRIA T 2R T B B
FARFRRHLT]. i PR - S0 ok 3k BN RL % ik, 2017, 31
(4):257 -261, 266.

[45] Tao F, Feng Y, Sun B, et al. Septoplasty effect on the enhance-
ment of airflow distribution and particle deposition in nasal cavity :
A numerical study [ J]. Healthcare ( Basel), 2022, 10(9):
1702.

[46] Vanhille DL, Garcia GJM, Asan O, et al. Virtual surgery for the
nasal airway[ J]. JAMA Facial Plast Surg, 2018, 20(1): 63 -
69.

[47] Burgos MA, Sanmiguel-Rojas E, Singh N, et al. DigBody®: A
new 3D modeling tool for nasal virtual surgery[ J]. Comput Biol
Med, 2018, 98 118 —125.

[48] Wofford MR, Kimbell JS, Frank-Ito DO, et al. A computational
study of functional endoscopic sinus surgery and maxillary sinus
drug delivery[ J]. Rhinology, 2015, 53(1): 41 -48.

[49] Farzal Z, Basu S, Burke A, et al. Comparative study of simulated
nebulized and spray particle deposition in chronic rhinosinusitis
patients[ J]. Int Forum Allergy Rhinol, 2019, 9(7) : 746 —758.

[50] Popper C, Martin H, Shah R, et al. Intranasal spray characteris-
tics for best drug delivery in patients with chronic rhinosinusitis
[J]. Laryngoscope, 2023, 133(5) : 1036 —1043.

[51] Radulesco T, Meister L, Perrier P, et al. Computational fluid dy-
namics modeling of nasal obstruction and associations with patient-
reported outcomes [ J ]. Plast Reconstr Surg, 2022, 150 (5):
1112e - 1113e.

[52] Pirnar J, Dolenc-Groselj L, Fajdiga I, et al. Computational fluid-
structure interaction simulation of airflow in the human upper air-
way[J]. J Biomech, 2015, 48(13) : 3685 - 3691.

[53] XUBKEE, BT AT REHOARTEMRE 297 S Ay n LT
o [ B S A U SRR A, 2021, 27(5) ;530 - 533.

(Wi B 872023 -04 - 17)

AR5 RS AT, B TR A 1 E R SRR RIS TR T Y
NLFHRERELT]. o [ H- B SUR SRRk, 2024,30(4) <38 - 43.
DOI:10. 11798/j. issn. 1007 - 1520. 202423123

Cite this article as: L1 Yaqi, XUE Tao. Progress in the application of
computational fluid dynamics in clinical diagnosis and treatment of rhi-
nology[ J]. Chin J Otorhinolaryngol Skull Base Surg, 2024 ,30(4) :38
-43.DOI:10. 11798/j. issn. 1007 - 1520. 202423123

( 5533 1)

[13] von Stebut E, Boehncke WH, Ghoreschi K, et al. IL-17A in psori-
asis and beyond: Cardiovascular and metabolic implications [ J].
Front Immunol ,2020,10:3096.

[14] Liew PX, Kubes P. The neutrophil’ s role during health and dis-
ease[ J]. Physiol Rev, 2019,99(2) :1223 - 1248.

[15] Menson KE, Mank MM, Reed LF, et al. Therapeutic efficacy of
IL-17A neutralization with corticosteroid treatment in a model of an-
tigen-driven mixed-granulocytic asthma [ J]. Am J Physiol Lung
Cell Mol Physiol, 2020, 319(4) :1693 - L709.

[16] Radajewski K, Wierzchowska M, Grzanka D, et al. Tissue remod-

elling in chronic rhinosinusitis-review of literature[ J]. Otolaryngol

Pol,2019,73(5) :1 4.
(ks B #1:2023 - 11 -08)

A5 AR IR A, Etn, AR, . AU R 1T A FEIE G
SER AL P M A ST L] o ] - 50 0 e 5 v S0 ) 2%
2024,30 (4):29 - 33,43. DOI: 10. 11798/j. issn. 1007 - 1520.
202423386

Cite this article as :ZHANG Rong, PENG Yi, TAN Yusi,et al. Role
of IL-17A in the pathogenesis of chronic rhinosinusitis[ J]. Chin J Oto-
rhinolaryngol Skull Base Surg, 2024,30 (4) :29 —33,43. DOI. 10.
11798/j. issn. 1007 - 1520. 202423386

.43 .





