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Abstract Objective: To explore the diagnostic value of a novel test paper, which detect eosinophil cationic
protein(ECP) of nasal secretion in allergic rhinitis(AR). Methods: Nasal secretion and serum samples from 107
patients with allergic rhinitis (AR group) and 40 healthy volunteers (control group) were selected. The nasal
symptoms were also evaluated in AR group. The degree of ECP coloration was evaluated by nasal secretion eosin-
ophil cationic protein-myeloperoxid(ECP-MPO) test paper, and the concentration of ECP in nasal secretion and
the concentration of cytokines in serum were detected at the same time. The difference and correlation among
these indexes were analyzed. The best cutoff value and test efficiency of ECP chromogenic grade and concentration
of nasal secretion were calculated by receiver operating characteristic curve(ROC). Results: The concentration of
ECP in nasal secretion of AR patients was significantly higher than that of healthy controls(P<C0. 05). The color
grade of nasal secretion detected by the test paper was positively correlated with the concentration of ECP in nasal
secretion(P<C0. 05) , and there was significant difference among different grades(P<C0. 05). There was a satis{y-
ing symmetry between the ECP color grade of nasal secretion and the serum specific IgE(sIgE) level as well as a
high diagnostic consistency between them(P <C0. 05). The area under the curve(AUC) of ECP concentration ROC

in nasal secretion was 0. 807 2, corresponding to 64 % sensitivity and 85% specificity when the cutoff value was set
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at 0. 980 5; when the cutoff value was set at 1, the AUC of nasal secretion ECP color grading was 0. 941 9, corre-

sponding to 92% sensitivity and 94 % specificity. No clear correlation between the concentration of ECP in nasal

secretion and serum cytokines was found(P>>0. 05). Conclusion: The results of this novel test paper is in good a-

greement with those of serological allergens. It could serve as a preliminary test to evaluate the severity of allergy

with satisfactory sensitivity and specificity, and is especially suitable in clinical practice for primary hospital.

Key words rhinitis, allergic; eosinophil cationic protein; Immunoglobulin E; cytokine

A8 PR B 4% (allergic rhinitis, AR) & —Fh & W,
B BRI M S . E B 1IgE 509 T B %
RET B S R A (EOS) =23 & AR B %
B9 BEARAE ) B 43 I ) EOS Y5 45 B T AR
B2 Wit . EOS BH & F & M (eosinophil cationic
protein, ECP) J& EOS il fb fl 6 13 ¥ A Wi hs &4
AT AR K H AR Ry M50 1Y 12 W K & SPEAD
B A TH 4550 BF 58 48 1 AR HE &y h
ECP /K F W] B 3 %5, ECP ¥ JiF 28 fb vl fE & & £oma
VERERFAY B K, Panzner 135 E R ECP
K F-BERSUE B 2515 M AR B 3% 08 728 50 )V Y
FEAE , FLHk B 7E JC AR 0 5 2 58 19 45 10 T AR SR e 4 4+
ERE KT, LD KBS A AR B i ECP
AKAEFLTE EOS THEC 2 40 5¢ . H ECP KPR
A5 A B B, ECP By JR) 38 A4 B 48 5 4
AR M2 —E S % 5 L BEXT ECP Bk
W ARAE AR I RIZ Wi rbogl A 800 . B 45
R LR S W h ECP & I )y v HA7 & 5 %
S, AW B AR B F{E B N IR 3 & 4y
WY ECP Al LT 45 S M 1gE 1956 & L 35 9T & 40 W
Y ECP #9340 K 0 2 78 AR v 42 W 4% g K it it
TR B 1 00 531 il
1 BRE5HE
1.1 IR 5

PEHL 2021 4F 6 H—2021 4F 9 HFER I K2 A
REPREBANRN T2 107 il AR B &
(AR 41, Hor 55 60 B, % 47 f; 4F 4% (21. 49 £
12.5D) % , 12 Wibs dEAR B b ] A8 R 5 512 W Al
TBITHE (2022 4R B ITHOY .2 & 20 F i
JE X Bz B S R B6 (skin prick test, SPT) () ifiL
T sTgE — Fh A8 1o B BH 1 . B 5 0 & 3056 BH 7% . T) sl
P B B B SE | T I S R A e 28
K A RAE . R BEEL 12 (@ B IR A 40
O B2, Horp 55 23 1, % 17 1) 5 4F % (23. 07 £
7.04) % s ERBEAETC AR AR AR (BLBE | BLZE 4T
W R R o o ) R S 4 9 S o L o o A 0 4R 4 3
ERAYE, W AR 4 AT A 23R 0 0 i
MM EREARAE, A ZREHHREZM 1 HN
A A O SRR | R B S L B R RS LR
O L e s 1 BN S AR G E .
PU2H e 245 5 25 ) L A 58 5N R AN BB AE oy AR 3 5
ZIRFMEE . 2 B K2 Wk 56 A1
WA, SUIEER N LY B 2R,

1.2 FEE AR

ECP ELISA kit f1& 434 ECP-MPO iz 4€
Z AR RS A BOR U T 557 W ¥ ECP kil
Human Th1/Th2/Th17 CBA Kit /& Luminex de-
tection(R&.D Systems) JH T~ Il 1 41 Jio K 40
1.3 Rk
1.3.1 Iy sIgE &l R A Thermo Phadia 250
4 [ 390 R % /3 BT A % ImmunoCAP™ 45 5
IgE Hriil ) &, nl A (4 48 By R AT - d1 Oz 2R i) |
d2 OBy 2R W) . phad R 22 By 2> J L S ff LB A B
P Bz e A3 A AR IO 3D L wxT Gl A BE Lk
“EVHAG BB BKOBEIE B R RO AN £x5 (B L B
i R AR AR LR TG NEE) . K R R R
IgE MREE4 0 0~6 %%, 0 24 (<C0.35 kU/L) Ak
K 2 5 PR 5 1 2% (0. 35 kKU/L) g 1] B a5 4%
FE 2 P (=0.70 kKU/L) I EEd 3 (=
3.5 kU/L) M HE E ;4 (=175 kU/L) M4k
5 B (=50 kU/L) Jy R 3 i s 6 9
Ph (=100 kKU/L) A FEE B 8, 0 RN IEH .
1~6 RN BARRE, 1 &L RIA R
5 sIgE K& 5 0 BHME: .
1.3.2 S0 ECP iR 4CK M Ui 4E 4% 20 803 ik
WA 4.0 emX0. 4 em BY— M ECP iR 4L 4 (&

T B AR SR R R A R S W A 2 ) — N
B RGN /4 TR B0 . fRat R
O3 WIS A3 WP I o 2% AR AR W R R A T v Y
—%0.5 cmX0.4 em(2y 10 pL) F 1 mL R FEHR
Wb, R FEBOR IR 2585 15 s, SR AT 2
i 7E ECP-MPO li& - i ECP 3K fL F,10 min J5
Mt ECP Xf Ry &5 o2k G B4k RIR 4
ST i 2 CRr I 20 /2 5 I f8 . i 53R 7x ECP [H
P R RN ECP M. 4 ECP A& 2 BUR S
— A —20°CARER . F ECP Kk & f B
O3h A G U B — SRR AL {0 £k (IR ) T 4 B
ST N 0 ks K2k X BRI A0 o 1 9 i 4k ok
IRF) X HE LR B (B 1 SR I R B IR e o 2
G RN 2 5 IR e Bt LA RS 3 S, 1 KL
LR EE R B . HARS R LA 1,

1.3.3 S50 ECP ¥ BRI 5 0 48 4 /9
HEFO ECP B 5 2 B0l ELISA 3% K I & 43 1
P ECP Wk B, SC 50 3 /E ™ 4% 4K I8 ECP ELISA
kit R HEAT . KGO ZE SR AN ng/mL,



R I L A5 S o) WA i TORE A 1 B T B 1 A S A 0 s A A B AR T Y12 W A « 409 -

%5 6 3]
o 401 @ I ,/,504)@"? D: a/—503/0 e':. ID: 0/«50754@
DATE: 1§ :0§ o DATE: 15511‘2. | DATE:‘ D{f? DATE: II"}é
¢ | Ec | Fc . 2 8
f T : Fr
B o 4 ECP  MPO ECP  MPO
R 1% Za 3%

A FI B 43R ER s £k O BRERO) RO s 2 R U 28D
1 B ECP X FE2BH5%

1.3.4  IMyE4MHE PR OYE A 2 #H i
MR AR 2 AU B2 A7 0 B BE 4 0L, R R AR
BIAIRE),500 r/min B0 7 min, B R4
B, —20°C ¥ VR H . O i 4i Jfg I T Bk
4 AR CCBA) IR A Ul 7% 1 Thl/Th2/Thl7
TR AR B B VE K8 A B Luminex detection(R&D
Systems) £ A T & I #5276 95 md ¥ 47 . >R FH Beck-
man Y 2040 A B FE A BT, o8 O TL-2 14 1L-
6 IFN-v, TNF-o, IL-17A K IL-10 fy KM, ff
FCAP Arrray VS ¥F 58 BUBCHE S th o 40 L D+
W AT R pg/mL,
1.3.5  FWEERFIEM Frf B IS SR
R M VAS 258N EWRE R . O &3k
TR AR 4 A BRE AR (B L SR | B ZE R
KAE) . BT ER = ERE 0~3 17 R 4.
BT B X T 1R N R A RE AR AE 4. 0 43
FORTAER ;1 s TR BESRER, 5 2 322 4 Fom
HEESE R, A 25 3 A RN OB IEAR . B IR
%o [R5 TVORE AR T 43 AH Jn A5 5 5088 R 3T 4
B (TNSS), @QVAS . BHERI 5T 1 &
R RAE B BRI #E4T B R AFA AR R Y 0
100 AT B B RE AR ™ F/ R, R
e FEAR R R 3 A] R Y o fEAE R4y, 0 4R
i PR B TC PR L 100 43 R JF 7™ o sl A 5 PR3
1.4 Hiteeib

JT A BE 28 Excel 883, 1 H] SPSS 26. 0
GoiT B A BB . X IR AR 41 ECP /K1)
ESTN I 25 0 o VA = N N i R R 5 /Y7
i ECP ¥ J¥ & H “mean + SEM” %75, XF T AR
ZH AN R4 23 4 b ECP /K S 10 25 54, R
BRI ¢ K26, 525 ECP 2% Ml ECP LB
e BE 9 AH 56 M K 5 R B Spearman 43 #r . #5 BR A
# ANOVA K 58AH 2 L H 7 2255 . 75K F§ SNK-
q I HATAH B AR BN ZH LK., R v &
B 38 Gamma R BOTM &4 Y ECP 1 {45 2%
MG sIgE B/ 2 i) 5t Bk, 3158 Kappa 2 5k
g6 L ECP i 4Ci2 Wi 25 SR sIgE Kl 45 R i —

Pk, R AZIE TAERE i 26 (receiver operating
characteristic curve, ROC) 43 #1 43 5l ¥F # & 73 Wb 4
ECP 73 FIk JEXT AR W i2 Wi (6. 550 W vh
ECP 7KF- 5 1fiL 75 H 248 A 5 e B [ 09 AH OC PE R
Pearson AHC R EK 0. R FH 5P 2R 07 22 70 B X AN
[/l ECP W €5 3 2% 1Y 32 W AE AR 3F 20 2 47 1 &L
PIP<<0.05 N ESA LI E L.
2 HR
2.1 XFHRZE R AR 2H 553 W) Th ECP ¥ B (1 22
St

Xf IR AT AR 4H 5503 W) ECP 4350 2 0. 26
(0.04,0.84) ng/mlL #1 1. 28(0. 63,1. 85) ng/mlL,
PIAH L3 25 S A g it 3 (P <<0. 05) , LKA 2,

P<0.05

ECP7KF/(ng - mL™)

2 MRAMARAEHWYWH ECPRENERE
T

2.2 ECPIAR B ERES %

ME 1 A LLE H, ECP MK (8 55 35 a] 43
a4, HHPl—AKWaas HRE T 44 b
Uit A O s Al £ bb X FR R VR Ol 1 9 K I £k KGR
F6F FRZ A E L 1 G AR 26 B (TR R 2 90 K
W2 5 M2 Bt A L A A] R R 3 9%

2.3 ECP AR & A 75 %M 550wy ECP ik
JE 0 AH 5 1

¥ ECP Ml R 0 2 9 5 & 40 bW b ECP
WRE AT A R, ZER AR IT B X
(r=0.637 7,P<<0. 01>, WA 3,

2.4 R[A W6 SE G 8o WY ECP W E R
R

ANTA) 8 A2 Y S8 43 W ) v ECP YR B 22 ) 22
A G X (P <<0.05), ECP ik F &
LRGN, By I TR ECP ¥ B s, ECP g
RRESFR R 0 G, &gy ECP ¥
(0.4440.07) ng/mL;1 ZHf K (0. 84+0.11) ng/
mL;2 20 h (1.38 £ 0.10) ng/mL; 3 2 i} K
(1.69+0.06) ng/mL, WK 4,



36 %

. 410 - 1 R 5 W Sk 50 61 2 2
3 2.6 ECPIIX-RiZW4E R Y sIgE 2 W45 L1 —
FHOMEPEA
o ECP MK RiZWi 45 R 5 sIgE Wi 45 R 19— 3%
E P A W E 5, 715 Kappa AR 0. 849, 2 % H 4
2 g L (P<0.05),
BF
%
o
(@)
L
125
% 1 2 3
ECPRE &N B 1k 100
u
B3 ECPMRERERABMESBYH ECPREN o o B
EESE S8 S ﬁ
(2]
e
P<0.05 = 50
P<0.05
20 S P<0.05 1%
mEL—
D#R5—E
P<0.05 y 0
~151 _ 1
2 ECPitZRiS M5 R
'g, P<0.05 x Wi FIZE v B4 S R ECP 4R 15 12 W 45 5 1 sIgE
gor KIS . 0 (R BI BIME1 [E R BT B A
N 0 % PR 9T 45 S 1 B
Bosl- — Els ECPHESH%ERS sIgh M 4 R 1— B
SR
0 0% % 2 3% 2.7 B4 ECP #REER ROC MLk

H4 FEABREZNEN DY P ECP REMLLE

2.5 ZiXH LY ECP B9 517 sIgE
6 ) 2% S

ZIRE B WY ECP 49 5 1L % sIgE
SRR R 1, SR XU A P SRR 5, 1T
Gamma RN 0.814>0.7,. ZR A48 it = X
(P<<0.01), 850 ECP /3 2 5 17 sIgE Al
o5 S B AR G 0 e AR

K1 BSi¥ECP BEEHSKEME sIgE ERIBER

4l
B4 1L sIgE 25 4% Ay
ECPAM 0% 19 28 3 A Mmoo
0% 37 0 0 2 2 2 0 43
14 2 2 5 15 9 1 2 36
29 0o 0 0 6 12 13 5 36
3% 10 1 1 4 11 14 32
it 40 2 6 24 27 27 21 147

£k Tk 0.807 2, H Ak A {H K 0. 980 5,
X 64 %6 f BRME R 85 %6 1 R S M L I B B
K. WK 6,

BRE

0.4

0.2

0 0.2 0.4 0.6 0.8 1.0
1R

BEe6 E4ih¥ ECPiRER ROC %



E

AR IR AL B3 U ) E OB A0 MY PH B T B 1 B s A T

TEE P 5 58 v 2 W 1B < 411 -

2.8 ECP i+ 86591 ROC fhk

MLl Ny 0,941 9, A Rl Jy 1 9, X i
92 %6 PR RBUERE AT 94 6 I 4R S M L 0 8 8 iR K (A
7). ANTR] S 0 G S A AR RN R SR LR 2,

1.0
0.8F
0.6
Eaul
i
&
0.4F
02F
0 .
1 1 1 1 | |
0 0.2 0.4 0.6 0.8 1.0
1-$SM
7 ECPMliX+ 8 &4 %KH ROC 4
R2 ENWNYECPREEALERHBRESHRESW
ECP 43 UM i 5
0% 1. 000 0 0
14 0.943 9 0.925 0
2% 0.626 2 0.975 0
3% 0.298 1 0.975 0
3- P<0.05
O 0%
014
H 2%
S W34
Bk
x
i
=1
iy
0
B B BE  mmEE

TNSS

2.9 Thl/Th2/Thl7 5 &7 % ECP /K1
Ktk

M 8 AT LLFE &4 ik Py ECP /K F 5 i
A N R 2 M)A 2 A G PE (P =>0.05),
TNF-o,11-2 F1 1L-4 PP 2 [6] 5 B @ 1E A G (P <<
0.05),7 433k 0.903,0. 895 F1 0. 965, IFN-v fl
IL-17A 2] B IEM (- =0. 895, P <C0.05) ,

IL-2
IL-4
IL-6
IFN-y
IL-17A
IL-10
ECP

O R
&S

1.0

v
AN\ \\’ Qv\- &e \\/
B 8 Thl/Th2/Th17 524k ECP 7k EHHE X 14

2.10

ATl ECP 465394 i 3 AR AR 23 il 22 Sk
Bk ECP 59k 1 A 3 G it B3 RE iR
() B FETE o 22 T G i 243 L (P <<0. 05) 4, Higx
2 T0 2 WAE AR PE 6 b5 5 ECP & (44 9% 2 i) 1) 22
WK 9,

FHEXGFE 2 L (P>0.05),

12 100

oF 751
()]

6 § 50

3+ 25+

0% 1R 2% 3% @ 0 1R 2% 3% @

9a: A[F] ECP W €4 43 % i B A A IR 3T 43 14 28 SR LU 5 9b: R [R] ECP 68 43 20 i1 TNSS 22 Sk OB 9 AN A 2 68 43

9 VAS I3 i 28 SR TR

B9 7F[E ECPEESHNERERITES

3 it

AR JEH IgE % fEA K EOS 2y 1 A
N, ECP &% 1k EOS B il iy — Fh 25 1 55
H. 8 Z HT EOS {Esh M PF . AR B I
W, T JRy 08 75k S48 0 R A o S MR 3 5 ECP ) g
JiA X, Chu™ BF5T & B = 0% AR AR 41

ML7% ECP AL & TgE /K B & 75 T il B 0 8 21
(P<C0.05), Amin Z" KR MLTE ECP 5 IgE
KPS, AT PRl AR W E AR . Zhu 550 @O
AT AR /N BB AL, )RS v R B 5L 4y W W) ECP
PSR o I E I N 10 N 2
EOS # i1 ECP i mRNA %3k /K F ¥ B 258 i



¢ 412 - s A B M O S AD R 2 i

536 45

(P<<0. 05) ,#&7~ ECP A] HfE AR Jmy B 4 4E S b 1Y
BWAEES . A3 SCIEAEN IR 45 1 B4 W) ECP &
i ECP X AR & A B4 i 5 Bl iz Wi i 1A

A ISR ECP & 43 W 9 i 45 ik R
R i 26 BUWRCPE M 5243 Wb 1) ECP K F 19 12 I i
. @i sy ECP Wk | B4y ECP &
WA GG SIGE 7 9% 45 5 25 48 b5 217 1R
7. HREW.ECP MK KR GHHE &Y
ECP #e & & 5 & F A 6 (P<<0.05), A6 ECP &
OB IR ECP W 25 B/ Gt 8 X
(P<C0.05), ECP Ml K 12 Wi 45 3 4 b o 1 35
sIgE 12 Wi 45 S B A R 4 19 — B (Kappa H =
0.849,P<C0. 05), [al i} ECP Zr 2 M I3 sIgE 434k
Z A A B A — 8k (Gamma {6 =0. 814) , 22 7
Bt 3 X (P<<0.05), WK 5.5 1. [, fr
A EBRFE YT T B R 3 WURE IR VAL . A 35 S 3 Ik
W1, TNSS F1 VAS P45, il o [ [ ECP &
0 I FAE AR PF 45 . & BLBR ECP a5y gk 1
P 3 AT B AR IR Y B SE IR PE oy B W
5 (P<C0. 05) 4, Hidy 3 WE IR IF 2 48 45 5 ECP
BOSRZHERTXGEIT¥EX(P>0.05, &
S ECP K5 3 WLE R 43 I R — 2,
Xiao S (5T 48 2 R Wi o AR B H
ML7% sIgE K5 TNSS 45 3 WUAE IR PE43 H J6 A1 2%
PE(P>>0.05), K, &5 W9 ECP Wi+ W
STRREIETE R W W) A I W AR B ok B R
FE I, 2 75 A 0 DBy A 3 4 T2 UL R 1 R A T
E—2E 50 E .

X B4y ) ECP ik BE A1 ECP K R 8
S B AT ROC Hl £k 40 A1, & BLFE & 43 W 4
ECP W 1) ROC g, 2 N mfh 0. 807 2,
B FE R 0. 980 5, XFI 64 Y0 By EUEMEFI 85 % 1y
PSR, U B S K. XA b 8w
ECP /K-8 AKX T AR 2H (P <C0. 05) , 7] LA N &
S ECP K 7 14 w5 2 J5) 3 A8 NP 4 E 1 2%
X AR B2 WA AR S . T AE ECP
MER AR 684 20 ROC 2k v, it 28 T 1 A2
0.941 9, Fc FE A A 1 S, RFI 92 % Ay 8RR PE
A% EE S, B B K (B 7.5 2>, Hip
ECP iR 40 (8 73 2 EL AT T 4 (0 508k AR Sk L 02
B AR 5 B2 KT R R

AEE SR, FRE LT AR BIRHE K 15.79% .,
M AR B R K 13,26 %10, BRI B AE [T
PO IE AR MG RIZYY BAF T EE, 6K L3
T HH AR B RE K A A SPT B 3 4% & 1gE
HAR PRI Sk 2 W AR, SPT A T A 1%
92 45 7 SR L B O A 5 P 4 Mg 37 4 B W 245 9 Can bt
YU W2 | B T2 [ e = BRSSP IMAR 2 i
5002 Wi e w2 B3 K. ImmunoCAP 2 Ef

MLy 30 5 W (Phadia) 23 7 FF & B9 42 BR 40056 1Y 52 56
%= sIgE K 2R 40 . 1% 2 G0 A6 0 245 S 9l 5 R 2 0
DRG0 (1) 4 A L HL I 5E AN 32 4 i L 25 9 B R e
B, (HER T —SeZ WA, B T S5
) 3 56 R[] R S AT A B 3R R . RIS, PR R W
I A BIAG A  FE AR A B T AR AR AR AR IR R
AR, ECP-MPO 40K & 4 3 9 ECP K%
K JC A 2 77 XL BB RS E 10 min P 3R A5 A T 45
R. M T SPT st sIgE A . 4 1F 55 n f#
FERHES TIILENE RIS E.

Th1/Th2/Th17 I Treg 4 M 2 i) 2 -t 2
A MR B Y A AL T 40 i B T B
ZHAEHT AR A B, Amin 259900 AR B35
M ECP 5 1L-17 /KA K, & n] g 2 W 08 &
PR AE N . Peng 4517 K M AZ 2= AR MBS L AR
BFMLE T IFN-y B2 T (P<<0.05),1L-6 I 3%
LFEP<C0.05), fllileEE " 0 £ AR B #H
B th ECPLIL-6 Fl IFN-v 7K - 5 %I B8 41 AH
Foi 2 BT (P <<0.05), AW H &Y
ECP ¥k J¥ F0 it ¥ " 1L-2, IL-4, 1L-6, IFN-
Y. TNF-a . IL-17A K 1L-10 7K 2Z 8 3 K & PLATfa
A S (P =>0. 05) L 3% A BE 2 i T I %5 AN A Bk
58 JRy 00 24 e PR e B 1) 2 S 1 T B, (ELAS 0 — 2P R
5%, [ AR d TNF-o, 1L-2 #1 1L-4 =AY
S IEA S IFN-y A IL-17A o 5 i 35 1E A6,
EATRE R T IL-2.1L-4 ¥4E 3k B 40 fg 5935 1L . i
F EOS i, 5 IL-17 f5 S & R K+ TNF-o 3
WZ57T AR B Thl 40085 M &) TFN-
y AT LA S B 40 R A4 35 Ak, T A The %9 40 i
B IG5 , B Thl/Th2 40 Mk =X 0y S gt (E 15
— AR BAR TL-17 FEH Th17 gk (Hib
AT ph H A G 3 A0 A B0 455 20 X Ik L AR A0 B . B 4
LW 40 B . NKT 40 i il CDS + T 41 i) 7= A4:1%%,
) if o 38 3 TFN-y A TL-4 B9 A [) 30038 o 15 e 20 i ]
SEEL M EL M2 A B 4, AT 4 5 H AR R R R
ZI s P, AR g IL-17A 5 IFN-y
P A S P 25 R 5 I T 58 A — SR A 0 5 5
XS FE N AR WA ik — L Rk,

TR R AR OAFE—E )RR O
B X H AP ZE R AR, T AE R [R] 28 AR (Y
AR BHEPRTBEMNE B A MR ; QiE 2 HE
QAR (AR ST R 2R AR Ak ¥ 452 i ECP
FEIR K FRAT I A gl A B 5T L BT RE A AE —
E R A 14 s QT A X AR H 2 i {d BE & R 3 ioF
T8I ECP /K F-FMLWE sIgE M5 22 1R B8 1
il s TCIEHEN 2 J5 B AR fE 1 B s D 1 Sk — T B ep s
I RAF I, 40 AR AR S5 35 28 07 J LIRS 2 056 A = 2
W86 Sk =, HoAth Ay o2 AR 7 JRAR 2D, R B B — 2
R B 2 ST .



% 6 4 ik

o AL S ) WA i O A D B T 1 A A 0 3 1 A

22 1B 1 + 413 -

Zi LR, Sy i ECP R 40K I 45 51 5 1
i sIgE Kl oA AR 45 i — Bk, /T U T AR &
i O™ R BE A A0 28 L LA R ) SR A A
Fesedk, Sr i) ECP pya 4046 I i2: [/ i) BAT &)
AR T AR O AR B | B2 R R R R A SR
R AR T B A S RS I 5 A R A R R R P A

SO
FlaE s B R 3 W A7AE ) 45 b 28
2% Uk

[1] Okubo K, Kurono Y. Ichimura K, et al. Japanese
guidelines for allergic rhinitis 2020[]J ]. Allergol Int,
2020,69(3) :331-345.

[2] Terl M,Sedldk V,Cap P,et al. Asthma management:
A new phenotype-based approach using presence of
eosinophilia and allergy [ J]. Allergy, 2017, 72 (9):
1279-1287.

(3] BUZRTE .20 8. 28 H WA ECP 78 42 i 4 5 48 &
MR R A A R T AIE 98 L. W PR - S5 M e S 80 4
B4 R8,2016,30(17) : 1401-1403.

[4] Panzner P, Malkusovd I, Vachovda M, et al. Bronchial
inflammation in seasonal allergic rhinitis with or with-
out asthma in relation to natural exposure to pollen
allergens[ J]. Allergol Immunopathol(Madr),2015,43
(1):3-9.

[5] LiY,WuR,Tian Y.et al. The correlation of serum e-
osinophil cationic protein level with eosinophil count,
and total IgE level in Korean adult allergic rhinitis pa-
tients[ J ]. Asian Pac ] Allergy Immunol,2016,34(1):
33-37.

[6] mAeH GGk HSM R e ik i & 01 S S Bb AL, h 4R
[ 2 o H B W e Sk AN B 27 O3 25 B RL 2 AL b [ AR

Pk 5 2 WERNIA YT 46 9 (2022 4R BT O (1], i 4E B
ST e 3K AR A K, 2022,57(2) :106-129.

[7] LeeLY,Gu Q,Lin AH,et al. Airway hypersensitivity
induced by eosinophil granule-derived cationic proteins
[J]. Pulm Pharmacol Ther,2019,57:101804.

[8] Chu JT. Histamine H1 receptor gene polymorphism
acts as a biological indicator of the prediction of thera-
peutic efficacy in patients with allergic rhinitis in the
Chinese Han population[J]. J Cell Biochem,2019,120
(1):164-170.

[9] Amin K,Issa SM, Ali KM, et al. Evidence for eosino-
phil and 1L.-17 mediated inflammation in allergic rhi-
nitis[JJ. Clin Mol Allergy,2020,18:6.

[10] Zhu X, Liu K, Wang J,et al.

type 3 gene knockout alleviates inflammatory respon-

CC chemokine receptor

ses in allergic rhinitis model mice by regulating the
expression of eosinophil granule proteins and immune
factors[J]. Mol Med Rep,2018,18(4) :3780-3790.
C11] Aocts, 3] /8 207 4 I ORI 55 43 W6 ) v v g ke
21 0 T IR KL 4 i FH 8 T R 0 g B R il B
LW LT ] i R H- 5 0 0 Sk 314 42 7K, 2019, 33

[12]

[13] #A

[14]

[15] Ecevit MC, Ozcan M. Haberal

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

(11):1027-1030.
Xiao H.Jia Q.Zhang H.et al. The Importance of Na-
sal Provocation Testing in the Diagnosis of Dermato-
phagoides Rhinitis
[J]. Am J Rhinol Allergy.2022,36(2):191-197.

I BRS8N PR B R BB R A SE R N
?—% Meta 43 [T ]. I J*EEHNWFE% 57|\ﬂ’“m:,2017,
31(19):1485-1491.
Erel F, Sarioglu N, Kose M, et al. Intradermal Skin
Testing in Allergic Rhinitis and Asthma with Nega-
tive Skin Prick Tests[J]. Iran J Allergy Asthma Im-
munol.2017,16(3):193-197.

pteronyssinus-Induced Allergic

Cl, et al. Turkish
Guideline for Diagnosis and Treatment of Allergic
Rhinitis (ART) [J]. Turk Arch Otorhinolaryngol,
2021,59(Suppl 1):1-157.
Ding F,Fu Z,Liu B. Lipopolysaccharide Exposure Al-
leviates Asthma in Mice by Regulating Th1/Th2 and
Treg/Thl17 Balance [ J]. Med Sci Monit, 2018, 24
3220-3229.
Peng H.Wang J,Ye XY.et al. Histamine H4 receptor
regulates IL-6 and INF-y secretion in native mono-
cytes from healthy subjects and patients with allergic
rhinitis[J]. Clin Transl Allergy,2019,9:49.
WLIGE e s A SC U e B AL A8 T M R 4% JR T R L
fa R IR LT ). I PR - 55 0 o Sk 35140 A 4= 7, 2021, 35
(4):306-311,315.
Kandikattu HK, Upparahalli Venkateshaiah S, Mishra
A. Synergy of Interleukin(IL)-5 and 11.-18 in eosino-
phil mediated pathogenesis of allergic diseases[]]. Cy-
tokine Growth Factor Rev.,2019,47:83-98.
Sun X, Hou T, Cheung E. et al. Anti-inflammatory
mechanisms of the novel cytokine interleukin-38 in al-
lergic asthmal[ ] ]. Cell Mol Immunol, 2020, 17 (6):
631-646.
Shi Z.Jiang W,Chen X, et al. Chlorogenic acid amelio-
rated allergic rhinitis-related symptoms in mice by
regulating Th17 cells[J]. Biosci Rep,2020,40(11):
BSR20201643.
Gu ZW, Wang YX, Cao ZW. Neutralization of inter-
leukin-17 suppresses allergic rhinitis symptoms by
downregulating Th2 and Th17 responses and upregu-
lating the Treg responsel J]. Oncotarget,2017,8(14) ;
22361-22369.
Piccolo V,Curina A,Genua M, et al. Opposing macro-
phage polarization programs show extensive epig-
enomic and transcriptional cross-talk[ J]. Nat Immu-
nol,2017,18(5) :530-540.
Lee Y], Fujisawa T, Kim CK. Biomarkers for Recur-
rent Wheezing and Asthma in Preschool Children[]J].
Allergy Asthma Immunol Res,2019,11(1):16-28.
OKCAS B H#7:2022-02-13)



