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EZE] B SITI05 Toll FEZ K 4(TLR4). HAAEA K -18(IL-18), CXC #fkE F A 16(CXCLL6)
AR R (AR) LA IR /KT BT 55 16 2l B 0 AEDGHE o AR (Il PRI ARG T R AL 8 %
Fik AR 20214F 1 A—20244F 1 A iira 48 JLEE B BEUcA 119 100 4] AR A8 LA R 100 ) 852 ) L2 i) i 54
A3 SN AR ZH X BRZH o AR AR G TR 0 7™ E AR B A WL 2H AR L a3 R B 20 (45 43)) v BEZH (30 167)),
LA (25 B))e R RGN G2 W B 36 (ELISA) A T JLE L% TLR4 | IL-18 ., CXCLL6, LA ik
FEPRK T 225 R A Pearson MG /M 7k, 856 I RIEARPE S 0 iR Fehn 5 AR B9 16 Sl B A AH DG HE
LR MMM TLR4  1L-18 . CXCL16 K-35 3 5 T B2 ( TLR4(pg/1):2.24 £0.12 [t 0.45+0.21;
IL-18 (ng/L) : 12421 +11.21 F 23.56 £2.91 ; CXCL16 (ng/L) : 658.19 +32.51 1. 201.25+13.18;; ¥ P < 0.05 ),
AR TLR4  IL-18., CXCLL16 /K V-3 25 1 THEEZH b EE4H [ TLR4 (pg/L) : 2.67 +0.34 It 1.23+0.12,
1.98+0.23; IL-18 (ng/L) : 134.67+15.27 It 113.25+10.57.124.26+ 11.67 ; CXCL16 (ng/L) : 718.45+56.67 It
578.34+22.67, 646.12+32.51 ; ¥ P < 0.05 J. Pearson AT 45 3 /<, TLR4 | 1L-18 F1 CXCL16 7K
15 AR PEERRE L IEAE (r 43910 0512, 0.506., 0.591, P AE45124 0.000., 0.001, 0.000), £ TLR4.
IL-18 il CXCL16 7£ AR My &M BAHEZAEM, ) AR BIIERIGTTHRAL T B v e i .
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Expression of serological indicators in children with allergic rhinitis and their correlation with disease activity
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[Abstract] Objective To investigate the levels of serum Toll-like receptor 4 (TLR4), interleukin-18 (IL-18)
and CXC chemokine ligand 16 (CXCL16) in children with allergic rhinitis (AR) and their correlation with disease
activity, and provide new insights for the clinical diagnosis and treatment of AR. Methods Serum samples were
collected from 100 children with AR admitted to Hunan Children's Hospital from January 2021 to January 2024 and
100 healthy children during the same period, who were included in observation group and control group, respectively.
Based on the severity of clinical symptoms, the children in observation group were further divided into mild group
(45 cases), moderate group (30 cases) and severe group (25 cases). Enzyme linked immunosorbent assay (ELISA) was
used to detect the serum TLR4, I1.-18 and CXCL16 in all children, and the differences in above indicators between two
groups were compared. The correlation between the biomarkers and AR disease activity was analyzed using Pearson
correlation analysis method combined with clinical symptom scores. Results The levels of serum TLR4, IL-18 and
CXCL16 in observation group were higher than those in control group [TLR4 (ug/L): 2.24 £0.12 vs. 0.45+0.21; 1L-18
(ng/L): 124.21 +11.21 vs. 23.56 £2.91; CXCL16 (ng/L): 658.19+32.51 vs. 201.25 £ 13.18; all P < 0.05]. The levels
of TLR4, 11.-18 and CXCL16 in severe group were higher than those in mild group and moderate group [TLR4 (ug/L):
2.67+0.34 vs. 1.23£0.12, 1.98+0.23; TL-18 (ng/L): 134.67 £15.27 vs. 113.25+£10.57, 124.26 £ 11.67; CXCL16
(ng/L): 718.45£56.67 vs. 578.34 £22.67, 646.12 £32.51; all P < 0.05]. Pearson correlation analysis showed that the
levels of TLR4, IL-18 and CXCL16 were positively correlated with the severity of AR (r values were 0.512, 0.506 and
0.591, P values were 0.000, 0.001 and 0.000). Conclusion TLR4, IL-18 and CXCL16 play important roles in the
pathogenesis of AR and provide new potential targets for the clinical treatment of AR.
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AR M £ 9% (allergic rhinitis, AR) J&— P4 5%
R F E (immunoglobulin E, IgE) 4 5 # R B 4L P
BRSNS , TE R i T s A &, JEHE
FEILERHAR T OIU Nl , 23K AR F 28T, AR
ARl PR 2R 30 3 Sy B P | AT IR | T KR B
it S B IR X SRR K T TR A H R AR
I, L2 A RE S K i | B 52 A8 S HE A SR R R
e PRI, R AR R HLER I IRR BT K
RAIRST TR IC N E ARk B S
AW 2R UGB AR 2B R D IR R AT AR /9
PR AN . AR RS, AR B &bl 4
VB 52 R R S e T 2%, V5 K S RV S 5 3
PESRERYR EAE T . X —d R b ZFh JREA ot e
GREVA T HATEEAE . Toll FE3Z{A 4(Toll-
like receptor 4, TLR4 )., F 4l 2 -18 (interleukin-
18,1L-18) Fl CXC #LI FHEAAR 16 (CXC chemokine
ligand 16, CXCL16) J2: 4 1) 48 RE P75 IR 7 Fl G g
55707, 76 AR i BLJERE T R SR H] . TLR4
Je— M RE IR Z B LA AR OC 43 B (pathogen-
associated molecular patterns, PAMPs ) FAGAR Sy
FAEZL (damage-associated molecular patterns, DAMPs )
(18 5 A2 A, L0 BB 8 UG 4 A S I, DT gl
AR IR R, TL-18 4k —Fh i ok A 42 4 2
BRI T, GRS HERT B T 40M9 1 (T helper cell type
1, Thi) A1 Th2 #9504k, 55 G N AE S ST S
IL-18 75 AR SR PR A ) 2 8 10, B 1
FUE AR B IEA DG, CXCLI6 & —FhZIifg b
+ AMUEES | AR A I RS B AR AL, B S Sl
A RIE RS AR . RN E 291200
#| TLR4. IL-18 J¢ CXCL16 7£ AR ¥ T (i i 2k,
HENITE AR 8L B BARRIRAKCE AL S 5% T
Bl R AR OCHEAT e 0 — 2D R R . ASWT ST i A
AR B LI 1 TLR4 | IL-18 f CXCL16 /KF, A
O3 R A bR R IR AR K T A B R
59 % Bh B ARG, LU AR IR IR 2 WG 5
BT IPRERTRAL A Bl R .

1 #RERE

L1 RGeS 04l sk 2021 4F 1 H—2024 45
1 AABEIGA R 100 6 AR 2 LFIFH] 100 i) fd 5
JLEE R M FEAS , 53 AN AR ZH FD6E HRZH . AR I
PRAE PR 114 7™ E R BN AR 2 FB Lo N R B AL (45 165
S I R B B T 5 U, BAEA U BRI
FILATE), R REELE (30 {51 5 MAMERIR TR UKL 5 ~ 10 4K,

P 1) B B2 ) 2 (25 1) 5 Mt I B Uk B
BB 11 R, HA KA S 285K ),
111 PAFRE O f75 AR 2WibrifE; @ A5
IKFEG . B | B IR | WEMEAEAE R, B H AR ALk
F2 1 h; @ BB KB, S KA 5
@ F Ik o5 3 50 B8 it ¥ A S P Tl A DA 28—
Y s ® BILWY AT 215 F &
1.1.2  HEBRbrdE O &I, 2PER R | s
SIPERR BRIy R A b AT
WG @ G I H Ol 5 L BGE iR S
PR MBI ; @ BARERN ; & RHE 12,
TeHIR AL
1.1.3 B3 ARG EFR =, I C
3 2 AR B A0 B (IS 0 20241120), B A3 A6
YigAsad 2k LE R e W AE R &
1.2 Y8 5ikH]  Ministar 21K & 2 5 5% O
ML (75 Heraeus 23] ); & RPU 218 (A6 H ¥3E
TR A FRA D), B s 1 fHU5 (enzyme linked
immunosorbent assay, ELISA ) {7 & ChrHECEH
AR A FRA T,
1.3 W5k
1.3.1 FEAREE fEff5i2i% REFAILESK
#Ekif 5 mL, LA 3 000 r/min (B5.02E42 0 15 em) B
0 15 min 43 B M7 , 53248 2 T WAL E b, bric e
AFE BT -80 CUKFIRAE , il T vk ek 2 25
B IEFEA B ORAE AT S S R iR
1.3.2  ELISA R it A JC A W 45 W JBGE 2 1MLV
FEATIA ELISA J2 b A , AR 5] & 19 B 5 44 7
O VRN B OSSP EIRAM TR
FH ELISA Hz il {352 B LAY IO BE AR, MR i b o it
RHHE A FEA T TLR4  1L-18 . CXCL16 AYHJE
1.4 WEAsts @O A2 TLR4, IL-18, CXCL16
TR 53 3 @ R Pearson AT 7 14555 1L-
18 . TLR4 ., CXCL16 5 AR P51 sl R AH G . 4545
B IE # 2 % (415 Bl : CXCL16 100.00 ~ 500.00 ng/L,
TLR4 0.10 ~ 1.00 pg/L, IL-18 10.00 ~ 100.00 ng/L.
1.5 Stk R SPSS 23.0 Geit a4 o3kl
o THEGORMT G IER 0 DAEL + bR (x +5)
FIR R ¢ K8 5 THECTER LB (%) R, R x 2
K. P<0.05 HESAGITFE .
2 R
2.1 —fBTORE X RRALS ISR AL ) | A A
SETGIHE L (B P>0.05), W#E 1,
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F1 MBAMITBAN—RERILE
gk R AR (%)

A B &k W B Gts)
X A H 100 56 44 3~13 7554221
pUE=S4) 100 55 45 3~13 7524224
x /i 1E 0.020 0.095
P1H 0.887 0.924

2.2 W4 TLR4.11-18.CXCL16 /K F-Lhds  WgeH
JLEMIMGE TLR4 , 11-18 . CXCL16 K ¥ B EET

YHIRZH (¥ P <0.05), W3 2.
F2 EBASWEAE TLR4. IL-18.
CXCL16 7KFEEEE (x +5)
2515 15155 TLR4 11-18 CXCL16
- (f51) (pe/L) (ng/L.) (ng/L)
XTHEZH 100 0.45+0.21 23.56+ 291 201.25+13.18
WELH 100 2.24+0.12 12421 +11.21 658.19+32.51
t{H 74.007 86.905 130.256
P1H < 0.000 < 0.000 < 0.000

1 TLR4 2 Toll KE3Z4K 4, TL-18 M 141/ 2 -18, CXCL16 Jy
CXC b FHiA 16
23 AFEEREEE AR 2L TLR4 ., 1L-18, CXCL16
KA BRI TLR4 . 1L-18 . CXCL16 7K1y
R TREAMPEA, B A Eilkfsbrkr
VIR EE TREH (B P<0.05), W#%E3.

X3 AE™EFEE AR £JLAY TLR4.1L-18.

CXCL16 KFEEE (x +5)

gy PUEC TLR4 IL-18 CXCL16

- (f1) (ng/L) (ng/L) (ng/L)
IREE 45 1234012 11325+1057  578.34+22.67
RIEH 30 1.98+023%  124.26+11.67* 646.12+32517
WA 25 2.67+034°" 1346741527 718.45+56.67
FAl 338.497 25.525 119.858
P 0.000 0.000 0.000

FE AR HAERIPE B A, TLR4 Ny Toll BESZIA 4, T1L-18 Sy A 4IHIA
% -18,CXCL16 iy CXC MafblHFBLAk 16; SR L, "P < 0.055
SrhEg L#, PP < 0.05
2.4 TLR4.IL-18, CXCL16 5 AR J™ & F2£ 1A
PE  Pearson HIOCHE 34T 7R, TLR4 . 1L-18 . CXCL16
K5 AR P E AR B R IEA DG (r E 43008 0.512,
0.506.0.591, P {E437%1>4 0.000. 0.001 . 0.000),

3 itig

TLR4 J2& — i 55 15 B Re Pk 1Y) 2 AR 4540 TE 2
PR A (G B AR A0 | T bk EL A . 5 4
FM SR AU ML A ) T2 434, BE BB ) I 1w 1
o DL A ) B AT A 7 0, DA fih i 9K F e 5 3
Joj P 2 R AU B AEAIL T . TLR4 Fh 4 M RS M
SRR EE T4 (leucine-rich repeats, LRR ) H

[i) 7 2255 PSS AT 4% LA K 448 RS PR A0 1) Toll/TL-1 52 4[]
PR ZE R, (Toll/IL-1R homology domain, TIR 4543,
LR . — H TLR4 B30T , H TIR 25 F A 25
SHERE 5B F 88 (myeloid differentiation factor 88,
MyD88) 455 5 4+ R % UM, T A% 7 5 1 «B
(nuclear factor-kB, NF-kB) {5 54 S 1548, I &% &
RIELN . AR S TgE A0 T BIASZS S R
PRI, DL S 756 L P IR JRORT 400 it L A K 4 &% T bk
EEL 41 55 22 b S 200 it 8 5 V2 10 A BRARRAIE , FE
W7 B SRR K BB R M AR R %
F TLR4 B9/EAALH] 324045 : © 75 Th1/Th2 F
5 : TLR4 BT RS TT5200 Th 5 Th2 WK 40 i
R 2 1] B AT, Thi 5 1) T4 M T2
(interferon-y , IFN-+y ) HMEH T, S 5MEN T
(4 G2 SN 5 T Th2 200 B U s 7= A T4, 3X $E 2
i PR A AR 328 Bt B s hy rh B R . 7
AR #50T, Th2 40 ) Dy R 55 T, 12 0f 1k &
R LA S g Rk 2 =, IR 98 R SV . TLR4
(R0 W] RS A 02 Th1/Th2 P-4 kA2 3 Th2 21 g
OIS 5 204k, BETT G AR RO R R I0EL, @
¥ IgE A2 il IgE /E 0 AR &AL oh A% .0 R 7,
AR N RS A, S AR A 20 B g ks 4T A, TR
YU I RAEAN T, fih & 3 B O TLR4
(AT KT B AT 1 58 5 A BT D T PR VR
TN TR A2 B S-S S8 e 4R R T B -
TLR4 B0 J5 7] 28 1 NF-xB 1551 JRE S S 0E 41
LR AR SRAE R F o (tumor necrosis factor- o ,
TNF- o) IR, 1 — B4R S B00E T8 2 RAE AL,
TE RCEAEEER, IR 4 e P A . AT AR AR
JLH, TLR4 By Ze3K57KF SRR ZRE B 52 1E L, B
TLR4 FEik 7K 5, HE A0 B | I R 37 Iof S0
TN T

YT TLR4 7E AR AW AL th 9 %0 i, &
HARB R TR HIANAYT RIS i AR . WA
HEWEE TLR4 9 B0E RS SO T E 55 1% 4%,
A WD Tk 1 7= A F 98 20 R A R, ol
PAE N, NTTTA 5 A AR SR, (A EREA S,
EAPIEE5E B, 5 5ERHEE 25 07 50 RE RS 10 1)
TLR4/NF-«B 15518 i o 1Y &8> F 435, 4 AR 1
HITIRE TR S TR

IL-18 1E R —Fh B S AL R, 76 AR 1Y
R AR EAE M. e R AR 1L-18
WA 5 AR 935 SRR A 5, DA TL-18 A JERHE T
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FE AR W s RS fb | & FEAE FH B AIL A B v
TERIATT T T B S 2 AR AT 0

VR TL 40HE PR — B, TL-18 EE G
b 1) s 200 B AR IR A . RS A B B T 4m
L A5 G T8 A R 530, R B AR SO0 RE RS
7 2RISR AR = A2 TFN-y R At AR 2% 41 A
DR, DA A KSR A 88 T o M G2 o 25 v K HE AT
PAVEH . TL-18 i it 5 i 1L-18R o Al IL-18R B F 4~
AT RS2 IR G A SR E S8 St i 0 A
WIS R, 76 AR PR AR, 11-18 ik
A EBU B AR S BT EEEEAMA, AR
S B I e S Z P 1L-18 M RA R 3%
ETb X R AR S AR Y 9 0E I Bh B g it g %
. M SRR A B s I ik % S I 25 ),
A ) 328 A LRI T, S T A R 11-18, G4
T1L-18 AL AR T S B, g S8 E S 0, i 38
1S HA S e ARl T 40 . AR R 7
Az IEN-y SRR 7, 8 B AE RS IR, 3F— 25 ik
RASHE A RAEAR " TL-18 75 AR 4R H]
ML 2%, EZAFE LTI - © W T 408
o34k TL-18 REASIE(HE T 4HAfl) Thl J5 a1 504k, H-4E
#E Th1 ZHAESM M6 IFN-y AR+, BARA B T
$t e 20 My B e N 25, (HAR AT B 3K Thi1/Th2 - £ 2%
fir, TGS AR iER . @ (AR HF TgE Az pl . R
B IL-18 ANEIEE T 1ok Byr=A:  HE nl i iy 5
A0 M R T 53006, R 1gE MG . TeE 7ER
AR KIS R 7, 5 SR 45 A S5 W AR R 4 i
FRG A 20 B, BRI . =0 55 RAEA I, il
WU N . B B 5 H0E RAE AN : 11-18 REAZ I
5| P0G 2P 9 0 20 B (L g IR R4 i L P 20
W LA ) 2 S AL, I A MRS I A A T
MM F Rl dE— 2R AR B RAER S . @ 25
B GRRE 25 - TL-18 A S 75k I G 138 o 25 v R 46
SHEAE ), 2o SRR R A L e A0 B A R Ak PR RN 4
WIPR -, FRSETE 2 A 2 F AR 21, 2 5 0
PEFISERE R AP R BN, AR B I
Ko B L 11-18 1 Ak RE R A 7™ F A
JESLIE E, B 1118 ek /K Pk vy, £ B B 4T
WS | R AR R RIZ , B T TL-18 E4EAE S
WA A

T IL-18 7E AR A0 Hh iy S HEAE I, & A 2
BRIRYT AR BUHTHE S . Gl ] TL-18 A 7= A 5%
BELWT L A7 (15 55 3, RE RS DU S E S A AR E

AR E R, NG B A iR, HES
BRI R, A% 1L-18 332 1A iy 5 S e
il 79 7E s 5256 R B AT IR ROR Ak
I A IO PR T

CXCL16 15 —Fp S H i Sy V85 P 0T, 78 AR
S AIHTFIE H 252 8 EU S oXCL6 Jg Ttk
K+ o W5, HEAEMFERCA N iy CXC P31,
X T T EREERDIREMA . CXCL16 REfE
VAR T 5 | 3805 T 6 B 200 i L AR 4 it R
H R0 20 B A5 SR S e AN M, SREAE hy 5 AR 2R
FATERLAAR TSR B AL B2 1 B g P 3 114 Yo A o
RHEBEEAE . CXCLI6 7EZ M4 0E & H B ik
P A S RIA PR T RRIRE S 5 T X SN
B B FE . AP 45 LM, AR SBE TR
CXCL16 7K - 25 /5 Tt FEARE, iX — R A 5T
CXCL16 25 AR JBd PRIt TP LR, HE—
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Tho EANEWS CXCL16 T fEE AR HIIEAEEY)
Prisy, ] Re AR kR h R R E R . AR AR
h i 1gE AT SRE RN , V5 B Z2 B S AE A BT Y
B SPET . AT CXCL16 5 Th2 BIJ8AEA
DL gk AR RIEAR G . SAEST FTTE AR B R SEHL
il B R CAE T, REAR SE S0y 4H R A IR 50
HETT 5] A& S BRI RAE V. . CXCL16 5 RAEAT
SR — 25l T HAE AR B rp i S
PE. CXCL16 FEAF R fb R s BEOH 2 11 A4 R
ifie, 7€ AR B &AL h AT R R HE 2 HAEH . —
D71, CXCL16 5 Ry A R B W 5 | 380 S 2 4
60, I s S 1) A S 5 53— 5 T, CXCL16
Vi 155 REOHE 25 11 T RE 2 5 S s 0 Mo o s T 1 1
A7, s BOR AR 5 BR. A, CXCL16 i
A REIE T T Th1/Th2 A7 LK IgE 77 A2 5
BN 25 AR BRI, %£T CXCL16 5
AR BB R, HAE AR B2 56 7 R B T
I RE B FHRT S . CXCL16 78 AR H 25 1L T i 5
FIRAIL AR AE bR S o 38 ARSI a3
CXCL16 FJ7K-FR] LS B AR 25, FE 1Pk iy ™
R TG, A, CXCL16 5 HAh 4 5E A 5 il
EC 5 A DN BE 44E 1 12 W 1 o JEE RN URREE . CXCL16
TE AR KR AILE A 2 AR B e iR T
BT, T CXCL16 1Yk s D g, 7T Re A7 B T3
B B IR B B ) RRE SN, R AR iEAR. B AT,
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