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DRPF e AP UL R BRI LI P gz Ben]  iRE - 22T CRSWNP R
(CRSWNP)#z CRSWNP & & 2 ' & + (CRSWNP+Smoker) e j} &% % ¢ TLR2 {r TLR3 i
oo %5 k7 0 TLR2 £ & & CRSWNP v CRSWNP+Smoker ‘e st g fm#z ¥ ' 5 Hi4v o @ &
% B IZ e CRSWNP ‘e 4p it » CRSWNP+Smoker 2 cn TLR3 £ L E #d - ¥ & % ¢ TLR2 5 o o
b > 3 iE 80% ] CRSWNP+Smoker E'*Ff 2R NZEF R TLRIIHC 32 & » 2 F IR AL AF
S TLR3ZMERMAFT L EH A L PFESRERRZ T F Biiphl it o #0mz

FRRAE BB R SRS AR ETRET ERL A -

¥ 2 & (Abstract)

Chronic rhinosinusitis (CRS) is a common inflammatory nasal condition with symptoms
lasting more than 12 weeks after treatment. Cigarette smoke has been associated with the pathogenesis
of various airway inflammatory diseases. Toll-like receptors are a class of proteins that play a crucial
role in mediating the inflammatory response in the airway. They are involved in recognizing and
responding to pathogens and other foreign substances in the body. The purpose of the study was to
determine by immunohistochemistry and compare the expression of Toll-like Receptor 2 (TLR2) and
Toll-like Receptor 3 (TLR3) in the nasal mucosal tissue of three distinct groups: a control group, non-
smoking chronic rhinosinusitis with nasal polyps (CRSwWNP) patients, and smoking CRS patients
(CRSwNP+Smoker). The study found that TLR2 expression was elevated in the epithelial cells of both
CRSwNP and CRSwNP+Smoker groups. In contrast, TLR3 expression was higher in the
CRSwNP+Smoker group compared to the non-smoking CRSwWNP group. The observation that TLR3

expression was significantly stronger than TLR2 expression in CRSwNP+ smoker is an important
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finding from the study. Additionally, the percentage up to 80% of CRSwNP-+Smoker patients exhibited
very strong IHC intensity. The study suggests that the increased expression of TLR3 in the epithelium
of the airway may play a role in the pathogenesis of chronic rhinosinusitis with nasal polyps in smokers.
This finding implies a potential connection between smoking, TLR3 expression, and the development
or severity of CRSWNP. It sheds light on the immune responses in the context of this condition and

may have implications for future research and treatments.
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1. %t # § X (Chronic rhinosinusitis; CRS)

M+ 8 § £ (chronic rhinosinusitis; 4% CRS) £.32 Bl de ¥ A PP TE AR
FEER AR K iR Bk D S 2L o TRAE L FEESEN R
Site %2 T R%TA 474 (computed tomography; #5® CT) k& dtfos LH - F R4 §
CERET @A 2 JFAwennytm  RIfEsREZT LEHH LA (chronic
rhinosinusitis with nasal polyps; % CRSWNP) (Bl 1) « 42§ § X engpe i ? - FIRERR &

B2 E AR G R SRR BRIV R B PR

BERL AL R EF e R 3 H RIRpY A %k R A B g, % (R 2) (Fokkens
Wi, etal, 2020) > 5 ek e @ S H S oo BB d FA Ty PR VA fiERR AN

iof o Wedpdnd > ARE E X QB0 £ A kRS T L (SmithKA, etal, 2015) 0 e is
Fraadareo PRAAFURIFEDEY - 0B REATLEFF N5 20-25% > 0 %

SF RS Arb K2 ER TR £ 4B (Liao B, etal, 2018) -
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2 § 74 (ThomsonNC,etal,2004) o & # ik b &5 )

*’Y

LR SRR YRS I AR
4 35%~50%:0F P iFE B MEA T L2 97 35%FRBAT LRLYF 2F PR
He 75%% 5 942 (Huang CC, et al, 2016) o d o7 & > SF i & e B R H § Lot b3
dro B bl B3N > B g WA R R S LS Rk A ol B F L A2 A R

Bt 4 § L (refractory CRS) & 43 2112 4 § L (recurrent CRS) » fe & B2 ff & Lok i

*r
En

AT ALY F L RS R T YRS PR TTE § S

(asthma) vt 5% € 3 4 (Huang CC, et al, 2019) -

3. Toll-like % ¥ 325 & & X F fi
Toll-like = 48 (Toll-like receptor; %5 ® TLR) % 1985 & d Anderson {2 1 £ s % 3 [ [
% BLjE % i (Drosophila) ¥+ 45 41 evtoll 28 %] (Anderson, etal, 1985) » & ¥ 42 (S g g @
—‘F*f P = = toll A FIAT ¥ R end-d T it #%] o Toll-like % 48 frim?e % F chtoll F-v BT
tpiuvm 8 L Flpt LG “Toll- like” « #7 7 3 3 TLR 7 3% 5 I 4] (subtype) > 4 f-2 & Toll-like %
£ 7% (Toll- like receptor family) (] 3) » #f L &4 » | + 3 13 i TLR (TLR1 =

13) » # ¢ TLRI10 ;2 # & > TLR12 4= TLR13 &% i X 7 W Fom A3 10 i TLR(TLRI



3 10) ) TLR4 2.5 - BRFRIABFITAEF LF BehTLR 7252 B T 8 £ B F 85 0
TLR1 % 9 fe#¥ (ligands) % H 5 @ kT > & TLRIO 2 =5 i* o m TLR3 st i &2
TLR7 ~ TLR8 2 TLRO 4p 02 > 5+ #.%4# ] TLR (viral-like TLR) (Akira S, 2003) » # i 32 /7

FLIPFPLAE Toll v Faming v PFER &0 > g BERY L FABL

s
(dn

‘m 7 (Gram-positive bacterial) £ 2 & (fungal) & % % F &% 4 TLR 372 % @ A A id
BNAR kY P FILER T S TLR €A S mee g L F BEFELIBLEF &

(Innate immunity) = if &1+ 4 % F & (adaptive immunity) (Sameer, et al, 2021) °

diacyl triacyl Imidazoquinoline
lipopetides lipopeptides “[‘NA LIS ﬂ'odl"ﬂ (anti-viral compounds) CpG DNA
TLR1 TLR3 z@"nm ZTLRS =ZTLR7 STLRY
TLR2 TLR2 = s =
MD-2V3 = = =
" k { 1 ‘v— 3

B3: A#$a% R eyToll-likest 8¢ % # (Akira S, 2003)

4. Toll-like $ ¥ %< F 2R A § L &8 § & ¢ (CRSWNP)2 & ehBf 14
Toll-like X M 5o&~ R A B EWMEA T X pmisdls B> 2 H L chd 20 5 Mg
B aBBATLEHR LR pASS F A e ¥ § P TLRI » TLR2 ~ TLR4 £ TLR9
kR < 20k en 4 (Hirschberg, et al, 2016) » 1T # XA # R RBEAFT LEFLLE B L

e X f + & fw® (Primary nasal epithelial cells ; PNECs) » & 4c » 4 7 5 B~3 (cigarette smoke
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extract) # iR TLR3 ek F]& 3t A 4c 23 (Yamin, etal,2015) - & 77 4 7# ¢ ®i& TLR3 Afi s
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33 24 R
2R Ethanol Sigma Aldrich
Xylene Sigma Aldrich
Phosphate-buffered saline Sigma Aldrich
Citrate buffer Sigma Aldrich
Peroxidase Block Sigma Aldrich
Hematoxylin Sigma Aldrich
RA B Mouse/Babbit Probe HRP Labeling Kit with DAB Biotna
Brown
- %FAY | anti-TLR2 Antibody Servicebio Technology
anti-TLR3 Antibody Bioss Antibodies
= 2$UUME | Goat anti-rabbit Abcam
Rabbit anti-mouse Abcam
RE L P Al-ER AR LIy Ao v
it v & 4 4 45 (HPR6-3030) EiRp G e F
# T R A 1 e SR
& ¥ # M | GraphPad Prism 5.0 GraphPad Software
Inc.

MoticEasyScan Pro

Motic in Asia

Image-Pro Plus 6.0

Media Cybernetics




2. 3 bk WA

2.1 HRFPE R R A00% ~ 95% ~ 85% ~ T5%)

"k pRLERE 0 R iR

100% & KiFpie * 2(2 =) | BHk(2H) )k R (%)
100 0 100
95 5 95
85 15 85
75 25 75

2.2 FAb A

#- anti-TLR2 Antibody ¥ anti-TLR3 Antibody ' #ipi % % b4 32 & B -k (Phosphate -

buffered saline; PBS )50 ﬁr%ﬁ ) ﬁr%ﬁ 3 E e

- BdaAE (i) PBS (i) v Bl
6 300
12 600 1:50
18 900

23Ry

#-20 2 i} 7k B % i (Citrate buffer) 2 4 KL 16 > 2 2 407

20 x 18 F 7k B 4

F )

Bop(E2)

fri e o

4

100

1:1
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(B RS ER) /| TREEVR )| RRILERE mam> vapiili ol / TE R

B4: BRIy HALE

=~ FERE
L REHEE (30 d FREARDARIH ] FRAE)

PR Yk p 2017897 22022870 2 BF > F ke 35 REA T }\}?“r;‘.é, kp Bl AR
CAFRD e B0 gl R FSET 200 S WA T L EHH LE K (CRSWNP) e
155 3Bt § X &AL P &4 (CRSWNP+Smoker)ie {7 p ALALH § £ e 42 §
R EREFTR o HREAT 2RI J I RS kSR Y Ly LEACE S

i Ez2 P B UAE R e AR B BB AE W BT R o g 20208 M BT
i F i P

#

e f 4 f v & % (European Position Paper on Rhinosinusitis and Nasal Polyps; EPOS 2020) 3 %
BoHRBATLEHJLE AL M PP G PERE 4L B @R FRAT
% (allergic fungal rhinosinusitis; AFRS ) # ¢ #77 & 4v € M4 vf & if B T (aspirin-exacerbated
respiratory disease; AERD) ¢hR 4 5 2. § fips S @hHia s APPSRt AR SR
TR R BEMS LR ARF ROk F 3 T2 BXELAASIf L 2P
FHRARSROEYE 4 B Fahlf 5 RaEhErgd§ L R N L

}%T"?F?o AMREREAREFALA €498 (B R %I 201701016B0 and 201900340B0) »



2. ﬁ.ﬁ.&i@‘i i 8% ¢ (Immunohistochemistry ; 5%,’?—!, IHC)
*OSKRCHE 1z 7 F (xylene) B > £ * 100% ~ 95% ~ 80%%£ 70%% I ik & i

#Hd 332k -k o HoO2 B E 2% > 12 Peroxidase Block 2 ",% H>O, » £ 12 Citrate Buffer % # ¥

1

o~ 95 B C %4 30 #4Bie FHR 248 0 #F * Blocking Buffer % ¥ 25 30 4~ 4513 4R 3
¥ ikt > jf} anti-TLR2 Antibody (1:50, Servicebio Technology, Wuhan, China)# anti-TLR3

Antibody (1:50, Bioss Antibodies, MA, USA )% ‘e %is » *c % 37 R C % 48 2 -] PF L 17 Post

~i

Primary /iJ2 10 4 46> i * BioTnA Polymer HRP (mouse orrabbit ) f F 2.5 2 /|- F%> 4 F TnAlink
DAB chromogen £ TnAlink DAB Buffer ;& & /% > £ * Counterstain Hematoxylin % ¢ 30 % 45
)0 b §t6 3T o B 18 1 MoticEasyScan Pro P& 4p % 5& (Motic in Asia, Xiamen, China) 400 # i&

74 ta RAR ©

3. #éENAY

%4 e &R H 5 IHC 3% & (IHC intensity) » 4 Image-Pro Plus 6.0 #c 48 (Media
Cybernetics, LP,USA) # & kF TR B k&7 4T THC & 310.16 5 &R % ¢ (mild
staining) &1 5 “-7;0.16 £ 025 23R 1 ¥ B % ¢ (mildto moderate staining) &1 5 “-/+7;
IHC 3 & 026 & 035 5 ¢ B 3 % & % ¢ (moderate to strong staining) &1 % “+/++”; [HC 3
B 035 23 7]% ¢ (very strong staining) {77 7 “+++7 o F & B h THC R d 2

3 R

10



4, ¥t sids

i¢ * GraphPad Prism 5.0 # %% ( GraphPad Software Inc. » La Jolla » CA » USA) i& {7 %3t
AArArE Rl e AR ETHEZ Bt L P EEE v ¥ R s 47 (one-way analysis of
variance ; One-Way ANOVA) ¥ Bartlett’s % £ # (Bartlett’s test) k i& {74 % > + > & 2_ (Chi-
square test) * 1 B FARIE LS B A A Bt b o gy T EHEE L (meantSE) %k

37 op TR E 005 (p<0.05) i L F AP EER
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- FBFiPE5
- . ALk v enfes g 4 17

Z 1° 8127 c>»7 20 £ CRSWNP ~ 15 % CRSwNP+Smoker fr 12 % $p& < &

Hoorp e Bk ul s 2805 2 & > CRSWNP fr CRSWNP+Smoker & 4 s JZF% IgE
ER B ¥R E (p<0.0001) ¥ CRSWNP 2ip+t » CRSWNP+Smoker % x5 Tf( 7 IgE 7 £
Atlen T kg ¥oeb s A, 235 CRSWNP+Smoker ek 7 8 » T 39wr £ # 4

6712 # > & 5 20F > BE25F o

C R R R AR e aTen RN AT A

R 5% 2y
% ¥c(Variables) Control CRSWNP  CRSwNP+Smoker p &
(n=12) (n=20) (n=15)
Hul(3),n (%) 7(583%) 14 (70.0%) 9 (60.0%) 0.94
## (&), Mean £ SE 38.9+3.1 49.7+3.3 48.8 4.2 0.37

s #IgE k& (KUL),Mean+SE 572493 127.6+254 287.6 £ 67.8 <0.0001
T 397k #%(# ), Mean + SE - - 6.7+1.2

Control: ¥tp& = ; MeantSE: T 32+ # 1 ;p & <005 5 & 7 S g ¥F M o IgE: £ £ F
v E (immunoglobulin E ; 1ﬂ g IgE)

= > CRSwNP :hbﬁ ifl L e %\ ? TLR2 4 TLR3 ch# R&# § i

B 5A ¢ > 1R A % fo 2 (hematoxylin and eosin ; 1ﬂa H&E) % ¢ pB 5 A CRSwNP
‘o2t CRSWNP+Smoker ¢ J A S RD|- L > L afREY 7 34 AT
T Llwie RiE b L e il {oit 3~ lwfe B 702 i (cytoplasmic vacuolization) > 1 %

57k lm¥e (gobletcells) # 4c - CRSWNP+Smoker @ F g fe @ chfs ik 'm?2 (columnar cells)
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7| CRSWNP ‘2. 7 Pl S A A e i F R ¢ 2 (IHC) 4 & w27 f 29 4 25 TLR2
% TLR3 #-v %’r# ¢ {5 TLR2 % TLR3 ¥t w2 TR A R334 4 - TLR2 £ 30 &
CRSwWNP ‘22 CRSwWNP+Smoker 2 ' 4 m% ¢ W¥ PR 2 & Riasshd § > TLR3 4 B4
CRSWNP &+ g ‘mP2fit. TLR2 R I 3% 04 ¢ » @ A CRSWNP+Smoker &+ & ‘m?2 ¥ TLR3 #7
ERLd i o gk o AL 9 G (immunoglobulin ; ‘fﬁ"ﬁ% IgG) % 7
fk v B4 d 2 ek AR (Isotypecontrol): 12 & 3 R Men- i fpe AH KR 0 I
AR HE R AP R B IR G o * ik P F R LR E D wmre kG @ A4 ¥
B o

BSBECLBADE 2474k B> 2 TLR2 £ i B ¢ »CRSWNP &4 CRSwNP+Smoker
2 TLR2IHC % ¢ s Rl FF "¢k e (p E5 'fqz ¥ % p<0.0001vs. ¥ ); & TLR3 £ it B
¢ » CRSWNP = #r CRSwNP+Smoker ¢ TLR3THC % ¢ 5 3+ B EZ 4B e (p @A 5%
£<0.001 £ p<0.0001 vs. P ). ¥ CRSWNP+Smoker 2 TLR3 [HC % ¢ 3 & 3§ Z B
CRSWNP (] 5B) o ¥ # » [§] 5C %M CRSwWNP+Smoker ¢ TLR3 IHC % ¢ 3 & & ¥ §

TLR2 > # & CRSWNP ¢ TLR3 22 TLR2 a8 ¥ £ & -
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Control

CRSwWNP

CRSWNP+Smoker

IHC intensity
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(C)

% %k %k

=
(=)
]

OTLR2 @TLR3

2 2 9
w £~ (9]
1 L L

IHC intensity

© ©
=N
1 1

CRSWNP CRSWNP+Smoker

WS5~(A) = B2 BT 2% 5 4R 2 (control) (n=12 )~ CRSWNP 2 (n=20) - CRSWwNP+Smoker
(n=15)f f#Ce s> ¥ * H&E % 4 (% (7)~ 2 IHC % ¢ TLR2 3¢ (%= () 2% IHC % ¢
TLR3 #-% F (%= f7) ¥ b B dpfgenr ¥ LRk 709 G (IgG)iF 5 I 3 $ R = (Isotype
control) (4 ) e ¥ €5 chfl L ¢ 7% o 1 6] € =50um - (B) ** # % 2% 2 TLR2 & TLR3
R 5‘? A4 s R AT H o (C) v CRSWNP ‘=# CRSwNP+Smoker % TLR2 #
TLR3 47 3kt F 4 4 5 & £ 4 45 B - *p<0.05; ¥*p< 0.01; **5p<0.001 5 & § %357 F o

In

+ CRSWNP ¥ efl L 237 TLR3 ik ¢ R 57 514 % R TLR2 3

2 2B EF s TLR2 & TLR3 £ Mehd 4 56 & 4 it 64 # 5 TLR2 £ TLR3
bR ¥ SR L I T o TLR2 2 A CRSWNP 2@ 255 3B (15%) A 44 T
8 (40.0%) dEREZ? BEd T-/+,~T B (350%) * AiwAZd T+++, 2 B (10.0%)
7% d¢ T+++ o TLR3 234 CRSWNP ¢ A %4 1 B (5%) seA 4 ¢ - -8 B (40.0%)
ERI?PRAIT-/+ 08 B (40.0%) ¥ BRI R LT+ e 2 B (10.0%) 872 4 & T +++ o
@ TLR2 % 3R & CRSWNP+Smoker 2@ 42 %] 71 (46.7%) #=A 2 ¢ B4 ¢ T-/+ 33 B (20.0%)

PRIBAERLS T+, 8 5B (333%) 2 F 4 ¢ T+++ 0 TLR3 % 3 & CRSWNP+Smoker &
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Baud 3B (200%) P AZEAELS T4ty 23 126 (80.0%) M E RS T+ o

R oo

% i+ > & T (Chi-square test) & 22 e TLR2 & TLR3 2RI X5 B F AR » L

CRSwNP+Smoker ‘7 TLR3 cF5 {420 5.3 »* TLR2 -

22 83 B L BRENRE FRVY GAF

*d RAER, % D)

il TLR2 TLR3
e %) - -+ /A - -+ M+ -+
+

Control 100.0 0 0 0 100.0 0 0 0

(n=12) (12) 0) 0) 0) (12) 0) 0) 0)
CRSwWNP 15.0 40.0 35.0 10.0 5.0 40.0 40.0  10.0

(n=20) 3) ® (7N (2 (D (3 3 (2)
CRSwNP+Smoker 0 46.7 20.0 33.3 0 0 20.0 80.0
(n=15) 0) (7 3) Q) 0) 0) 3) (12)

Control: #Fp& e ; “”: £ &R 4 ¢ (mild staining) ; “-/+”: £& 3 » & % ¢ (mild to moderate

staining) ; “+/++”: ¥ & I % & %4 ¢ (moderate to strong staining) ; “+++7:

staining)
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- F%t®m

cHPRPBAFTUSFF IR UL NER R RAT R £ e o AR
BBB CZFPAREESRFZ > T MBEAT LEHH LF A BN FIA] (endotype) F
AR FF AR CBFEERBATLEHA L ORFLFABREIN LR - AT FHN
s g g - F R & s 37 Toll-like X M 5% = | TLR3 2R § L & L ¢ X FF
BE LT - AR TLRZ#A W R A PP R F R TLRI 2B AR AT L LA L P &
AEPEFRAAEE L FWTLR2Z Nz £ ¥ b APL 2T RS A LK
Wp B AR A R A R A Bt B L B O(F A AL e 4 X ik ehF )
e LA E R L P A 9 7 TLR3 £ 30t 6] F i 80% (12/15) » ¢+ % % & Yamin ¥
FHENMDEAETPFFHBREAT X EAL L BN SR L2 R 55 %40
(Yamin, et al, 2015) « 4% > Toll-like 2 4 7%+ F ¢ hTLR3 " st ZRPAFT L 2 & f L p
AERpe- BER DL F RN FAFHRTLRIFREA T LEHR Lp b 2 80

MEL BRI G TR BT AT EAL SR EF R ED -

G PIRE

FIF - £ B L PR Sk B PP A e ek > fiEo 8 Ly H&E %94 o
waF Y R Egroed S BLE- HEY FREEZRAFY 90 JI* R L
BoHEBE KRR PR AR G LA R R B A R

o F A g S R R A Y S0 R PR & SR e g
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FEaRas ~TIRS #RERBFFT XN EHFLP 5 Bt
Mo e BRI AP 0 B AR TR B 2 %5k TLR3

. ERINE IR Y N i N

B2 2RF7 7 48 B TLR2 4o TLR3 e 3 4r o (e R JF » kst A 5
AR T R pEAY R E S o B iR A S
#1 o

A A AT LR F LR Y OTIRI DA RET SRV AP,
AAFPA A A R QL wre d I TIR3 A e G v prdR o
IS A AL T B R

AT L TRA TR ST o TE R E L TRAAR ML 2L F %

B S o+ 407 o TLR3 & § L ¥ ehdk d AP o

A TS5 T FE Y AR H 4 TLR3 3ov 2 3R> 24 Ap B 18 A0 e £ 18 4

Bt LR R R ART AL TR BT D
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