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H E BB AR E Rk i A (YPF+) 3 % 7 £ (AR)EER K R BB 45 69 1% 37 4F A B L) . Foik A 9P %
B (OVA)HFE IR R ARBAR , K2 AR 206 K AL AAEA L0 YPF+AL (410 50 pg, B K 2 %) Ao Fa ke 3t B 40 (He Bk 32 KA
RN, FM B0 ng, BR 1K), FXTGME, FMI0R, ZSHHAXILTHEGY, TGABEAMRRLTEETELLK,
HEEAE, RRAEHLERIOmin/5, BEEEBRXKKNTAFY UKL FHBARGRERT;HNELFFRME P ERER
(ROS) 7K F, #7451-@1?; b FE R M BBAE LR E G 3(NLRP3) . R & & B 1 (caspase-1) ,gasdermin D(GSDMD )% & % mRNA #9
FE KT A B @ amIeAF 1IB(IL-18) IL-18 8%, &R 579 BAAK KIS HEAREMFTIL, LEMLZA
E L FTILE R EE T K AT A F RS Aesm B R o, BB 20 2% F ROS 7K -F ,NLRP3 . caspase-1.GSDMD % & % 2 mRNA #
FAART A B FIL-1B.IL-18 483 2 EH 5 (P<0.05), HAER Mk &M u K SR G R KA R RAE R E,
LRI REBEIR(P<0.05). ZEi YPF+T & K R F 2B , MR vl % 5 AR 2R, AR A T Re 55 s )
FA5BEROS & 4 | T A NLRP3/caspase-1/GSDMD i@ #8-4 % .,

KEER E Rk v A E kS K NLRP3/caspase-1/GSDMD i % ; 7 14

Study on protective effect and mechanism of Modified Yupingfeng nasal spray on nasal mucosal injury in
AR model rats
XI Yuan, HE Xinning, LIU Yuyin, ZHANG Na, LIU Ting, LIANG Fangqi, TIAN Li (Dept. of
Otorhinolaryngology, the Affiliated Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu
610032, China)

ABSTRACT OBJECTIVE To study protective effect and potential mechanism of Modified yupingfeng nasal spray (YPF+) on
nasal mucosal injury in allergic rhinitis (AR) model rats. METHODS AR model was induced by ovalbumin (OVA) and randomly
divided into model group, YPF+group (50 pg/side, twice a day), positive control group (Mometasone furoate aqueous nasal spray,
50 pg/side, once a day) ; the blank group was set up, with 10 rats in each group. Administration groups were given relevant
medicine, and blank group and model group were given equivalent normal saline for consecutive 4 weeks. Thirty minutes after last
medication, the behavioral scores of rats were recorded, and the pathological changes of their nasal mucosa tissue were observed.
The level of reactive oxygen species (ROS) in nasal mucosa tissue was detected. The protein and mRNA expressions of nucleotide-
binding oligomerization domain-like receptor protein 3 (NLRP3),caspase-1,gasdermin D (GSDMD) were detected; the contents of
interleukin-1@ (IL-1B) and IL-18 in serum were also determined. RESULTS Compared with blank group, in model group, the
nasal mucosa tissue structure was disordered, inflammatory cells infiltrated seriously, and lamina propria vascular dilation was
visible; its behavioral score and pathological score, the level of ROS, protein and mRNA expressions of NLRP3, caspase-1 and
GSDMD, serum contents of IL-1B and IL-18 in nasal mucosa tissue were increased significantly (P<<0.05). Compared with model
group, the symptoms of nasal mucosal injury in rats of each drug group were improved to varying degrees, and the above
indicators were significantly reduced (P<<0.05). CONCLUSIONS YPF+ may improve nasal mucosal injury of rats, relieve AR

symptoms such as sneezing, itchy nose, runny nose, the mechanism of which may be associated with reducing the production of

ROS in nasal mucosa and downregulating NLRP3/caspase-1/
GSDMD pathway.

KEYWORDS Modified yupingfeng nasal spray; allergic
rhinitis; NLRP3/caspase-1/GSDMD pathway; reactive oxygen
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AR W VR B %% (allergic rhinitis, AR ) &—Fh L &€ iR
T FTWENE | SR SR REAE HL95 DR 52 24 1 B e A A oy 1 ¢
FE PRGN o ITAF R, AR Y R0 2 1 2 T i, f 109% ~
409% FYAER N RS2 IR, © A B G i) = il 28
e [] DG 3E 1) E S R [l R

2 A TR AR SR BT A B — 55 SR A O 1 4
MR HIET- IR, AR EE T, 16 PES (reactive oxy-
gen species, ROS) /% AT RZ, & S RAL A M BIFEZ AR R 1
3 (nucleotide-binding oligomerization domain-like recep-
tor protein 3, NLRP3 )/} K 5 1 i 1 (caspase-1)/gasder-
min D(GSDMD) {8 2 i 4l fE To3d %, 255 T AR
W RAES R, MR T R, SRR A
ROS, M7 #{i NLRP3 4 5iE /MAS, fiff caspase-1 1% 1k , i
fL 1Y caspase-1 UI | GSDMD, i £ 2k 5 I Bz 20 fifd = A= it
fL, [F) B Rl 2 9 11 40 L A 2% 18 (interleukin-18, IL-
18) JIL-18 KA = Az I 43T, DI 5| & 3k B g ¢ 4%
A 3 €k Y U E i TR A [ ¥ R E T e
O TE 22 B S R A LA 5 5 0155 T R BTRE T, TE
o B 5 - S RE S5 4503 I e R PRI B, B 2
J&l AR JB TG , £ 2 P BURE T EA T,

E 5# KU (Yupingfeng powder, YPF) J& 3697 il 1K,
ANEER 284 5 E T AR B3 BRI 2B R
B P A1 L SRE A0 I PR 53 W 45 T D ) 8RR T
B KU R S 535 (5 4% 5 S0 P S0 IR, Modified
yupingfeng nasal spray , YPF+) j& s H B2 25 K2 [ I =
B B e i Bl FH B B2 7E YPF A 36al A4t F iz JIE
AR T %) 20 b 245 B3], A ity B T R )9S I3 5
DA, e R Y7 &% 250, AR wr s R
YPF+A] a5 AR SRR FRG RE A 107, JF e ) 1 diefk
250 FE (1.05 g/mL) e AE45 257 1 (B3 50 pg) S fiff
FHARR (R 2 O™ ABHAE ML AT 2 . PRI,
AWFFE LIRS 2 1 (ovalbumin, OVA )i T (19 AR AR K
SUAXT G, E— A WS Y PR+ H: B 8 B4 45 1 S0 A
FH, LA T30 % ROS/NLRP3/caspase-1/GSDMD
Y520, W) A0 PRI Z 259097 AR I TS AE LT, LA hy
YPF-+H Il AR AR AR AR .

1 w8
L1 FENEE

A FE B 3 24 A 95 DNM-9602G 2 ff i {X
OB B B Y7 15 45 A BR A | ) L Q2000A Y 5R 45 g5 [
J7 (PCR) A (B M SRR 22 A A8 A FRZY 7] L CX31 856
A 38R ( H AR Olympus 22 7)) \JY300LIE 4 i Jk 4% (b
A BRI & A FR/AT]) .Chemiscope 6100 % i,
AR A A BRA F)) 4

TEZED 2023455 34 5 10

1.2 FEHmEIRXF

YPF+[HiA% R85 325 10 mL (45 1 mL %7 A= 25 i
1.05 @) ] e A H B8 24 2 B s = o 24 I R 5 A T
FIRVS 5 & iR = P NN ORIV BN  wa §.2) 7 N RE2i]
IR}, BB IR AR A

FIAE X6 REORIE PR KA S5 5 55 70 [ 525 U025821, FLA%
Shy g 60 K, B34S B R 5 K A (mometasone furoate,
MF)50 pg, 259 & & 0.05% (g/g) 11 [ 17 1% SCJE I Lek
Pharmaceuticals d.d. 23 5] ; OVA . 2 BB K (R 54
2 M0228A \MKCM1237) ¥4 014 [ VG 4% 3 L4l B 2 ([
) S 5 A B 7 5 /N BUJE NLRP3 474 (5% 5 381207) |
BRI E ALY (HRP) i (9 1L AP S e e Bk R 1 G
(1gG) — 40 ($25 511203) \HRP FRic 19 1L E40/N L 1gG
THU (525 511103) ¥ [ BB I RE A= W1 H AR A BR AT
8l 5 R caspase-1 UK (55 5 22915-1-AP) | A Y&
GSDMD Hi& (5745 20770-1-AP) /N B IE W2 H s it
AU (GAPDH) 1014 (525 60004-1-Tg) ¥4 [ 20 = /&
AW AR A PR A5 KB IL-1B i 156 4 58 i B 0 a2
(ELISA) i 7] £ (185 ER008-48) Il [ B} 58 A Wy Bl 7
(KG)HE R A ; KB IL-18 ELISA i 7] & (17 5
GWNVYR3IMV) 4 [ s S e A PRk B e A A7 B
23 ) ROS A a7 & (575 S00338) W {1 ifE 58 = K
A=Wy AR BRA T 5 JC I T RPMI-1640 55 55 W (58 %
C11875500BT) I [ 3 [H Gibco 23 1 ; I AAE Ye i (41t 5
201901) 1 F _E g S TEAL A A PR Al 5 20 ek (At =
2021012501) W [ BCARRHRE fh 27 it A PR ¥ s RNA fili 42
K7 & (5245 R1200) 41k DAB & {6 5357 & (58 5
DA1016) 314 [ b 5t &3k T RHE A BRA 7 ECL Ak &
S & (575 MAO0186) \BCA & 1 & ik #l & (18 5
MAO0082) ¥ [ 48 56 C A WRHE A F) ; cDNA 2 —4if
A A £ (575 FP205) 1 A AR A LR () A FR
O8] s HA R E Ry S0 2w R , K R ZRARK

T P PE SD K EL 40 2, 6~8 J& &, 1K T &
(170 +10) g, LI AR R AL YR e A7 PR F] 4t
[BhW A V7 AT IE S SCXK (52)2019-0008], i S
J Ty 58 1 28 JHR v 6 28 K I I e 52 56 3 46 2R
7z A (1 PR A 455 2022DL-010) . BT A KR
TSR TR R A R I A R XU SR E N, H
E oK.
2 FHik
2.1 & DA BB S5EH

FIFA K RS MR 3R 3 d ), 2 ISk ™, R
OVA 0.3 mg+2 A4 30 mg (LA FEER /K 1 mL AiEHH])
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i P T S BORE PR R LR R TR BB 14 R R R
2%O0VA IR (B 50 L) &, R 1R I T R, FER
Y 453 30 min Ji5 , WS 45 41K B 5 min N AT RO
BEATAT N2 —— W . 1~ 30 1 45,4~ 1012 2
gy, Z11M0 355 S R PR I 1~2 0l 147,
JRZVERRE JHE > 2 YL 2 40 5 B i v : BT B 5 fLic 1
Gy, B R B ALIC 243, BT L TC 3 435 A% I
PEOMAT R PE 0 VA AL 5 43 B R s Ao

TR, He BRI AL AR 7 2R 1 K R A A A
2 YPF+4 MF 4, 3% 4, 20 10 H ., YPF+HR
L2 T YPF+I 5, B0 50 wg GRS i HpF e 45 5
BB ) AR R 2 U MF 4K LA T MF B8 25 51 i
5 BN 50 g GRlE 228 25 i W] 0 ) K 1K
25 AL RVSERY 2 R R4 7 S e AR AR K B, BER 20K,
HEEAT

KRG I WAT Vo Ie RS AR RIE
Sl it A F ELISA A 5 B , A S8 B, 220 Bl AL
B 5 R R S B VR TR B DD A A
ASCRG 0 0 S P22 AL AL S, ) A% 5 R BRLA) S B B 2H 21
T Western blot 5% K Fl [z %% 5% 2 4 il 5% )2 ML (reverse
transcription PCR, RT-PCR ) 325 .
2.2 KRITAHZES

RIRZE 254577 30 min Ji , L4241 K B 5 min NI
1528 FF4 2.0 F bR EA T4 T 0P
2.3 KRBFEREY] WL

W2 17300 T 4520 5 R B S v B B S5 s e
R LUE i, BT 4% 2 R WP WP [E 2 48 h, i
KA AL S U A BE 3 pm) , 203 ARG -4 (HE)
Y ey, (R ARG YLy 4 IR Harris J7 B0 00 s AT Yk LK
R, WRBEE R 0.25% ) , T8 0 G B R ¢ HL B 2 2
UL s [RIE, AR 104> 200 fi AT, WEAR 4% 2 K
USRI ME b Rz 5% RIS | AT 2 N I N T2 AR B I
HEATEEAGTE 23— (1) 5 i 40 M5 Vi P 32 < oK L 9 4
Lic 043, v] WLAECHLTE S E AN ARLIC 143, o] IWLAR 22 RAE
YNRIE 2 43, S HE AN o 4 b R ALY 2/3 DA il 3
535 (2) BRI AR EE R UL A AEie 04y, B Ak
A7 A B R AR /3 LU IR 1 48, bz o 4 b
AR 1/3~2/3128 243, 1 B A A o 4 b R iR 2/3
DA 3435 (3) Zh AT J2 Bk A - oK WLARIAIE 0 4,
PR (5 B G SR T AR 1/3 LUTRAC 143, Bk 5 2 ]
A IZHEFRR 1/3~2/3108 2 53, BAA o5 16 11 )22 18 AR
2/3 LA Al 3435 (4) M4 5K Fe i« 1A A UL S 512 0
Ay MR Y 3K Feiic 143, 45 I Bk e i 2
g3, S B 5K T8 m A B A 10 3 4 5 B s TpT- 4y
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B JG BERE 430
24 KEREFEALAH ROSKFERIKE

KA A A TR . B2.37 R 445 2
KA SR ZGE &, VIR AR 1 mm’ (/N R, I
1% 56 28 MR VESS  INAE RS 1 mL, T 37 °)C M E
10 min(% 5 min &4 1 ) s FRAA LR 58 2 )5, 3% i
A MIE 2R AL , IF LA 70 wm S8 R85 40 I A iR
R 10 mL, B0, WK DI WRG A A 2,7 -
SO 2, RS (DCFH-DA) TAER (JHIC 3% RPMI-
1640 35 35 W 1 4 , 9 24 10 wmol/L)500 wL, T-37 °C
FIFE 20 min, PATCIM 1 RPMI-1640 55 I8 518 3 7K, F
DA R h 27 i s, ol P e 4 SR, D00 G 2 Sl 5
B, LR ROS K- (P BE H) o
2.5 KREFHIEAL F NLRP3, caspase-1 GSDMD &
BRIERKT
2.5.1 P Rses:  HU2.37 R 4% 2 K B A
HAA IR, W8S 2K, SEATHTIRAE 2 L BH B Py 5
i A Ak SR L T I 3% 11 2F i v EF A 30 min, %
NLRP3 ., caspase-1,GSDMD — ¢ (Fis B& Ho (4] 14 4y 1:50) ,
T4 o CFFE 1R WA . T (R L 91oh 1:200) ,
T 37 °CFWEE 30 min; FIWERREh 2% 4R BE % 5 min X 3
K, A DAB .8 ; FIZK #hise , DATR AR Je il i B 2 Y
A, Db R et e, T A R OUES . IR
Sy B e 4, >R ) Image-Pro Plus #0746 1 BH A4 [X 3 1
-5 % i (average optical, AO){H , FH LA 78 NLRP3 |
caspase-1 .GSDMD 45 [ KB 7K F- (M # SE ) o
2.5.2 Western blot 5240  H(“2.3" I F & ZHF 45 H K
BRI S R R A 2, BRI AR (1 1 BCA YA & £
W 3 B AR R, BRI e SR R - 5 D R e
B2 HL Gk 0 S I A 2 B e S I b FH 5% S
H3EFA 1 hs il A NLRP3 .GSDMD , caspase-1 . GAPDH —
B R B HLAG 2514 1:1 500, 1:1 000,1:500.1:1 000),
F 4 CTIFE R ; B IR RS2 v RE Uk 10 min X 3 YK,
TR —470 (R LA 4 1:10 000) , BEEIE T 45 min;
FHBE AR 22 pP G B 10 minX 3K, LA ECL & G 7 i
o, F BT AR 18 Image J 5093 B 4% 45015 Ik
JEAE , LA GAPDH /E I N 2, 11545 H bR B F1 Y 3R K
Ko
2.6 KX 2 %A% b NLRP3, caspase-1, GSDMD
mRNA &£ B

K FH RT-PCR A THZN . H“2.37 T~ 45 41l 5 H
K E A B IELH 21 100 mg, AFEE 513K, 44 I RNA il #2138
F & UL A5 LB RNA 4% 18 cDNA 25 —45 & it
UL B U 15 cDNA, UL iR cDNA kb 1
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17 PCR Y, S W A& & (31 20 wL) £ 45 cDNA # 4l 1
L, L FH#51445 1 wL, SYBR Green 10 wL, DEPC /K
7 wLo SN AMFANTR 295 °CHIASYE 5 min; 94 °CAE M 10
s,55 °CiK Kk 20 s, 72 °CHEAH 30 s, #4740 MEH ., LA
B-actin KNS R 27k E 4 HAR L mRNA [
BN LIz VAU bR AEEAT A — (AL 2 . 45 H iR
LR 5 10 o R i 15 A= MR AR A PR A R i, B Rk
T RBHE (R ED A R RGBT 5 K K B
W1,

=1 BREESIYMFINRFKE

kgl

25" -TCTGTTCATTGGCTGCGGAT-3'
Ti:5"-GCCTTTTTCGAACTTGCCGT-'
.5 -CACGAGACCTGTGCGATCAT-3’
Fiif:5'-CTTGAGGGAACCACTCGGTC-3'
4i#:5"-CAGTGGACTGCCTTCGGAAT'
Ti#:5'-AGTCACACGCAGCATACACA-3’
4.5 -CGTTGATATCCGTAAAGACC-3'
Tiif:5'-TACATAACAGTCCGCCTAGAAG-3

2.7 ARIMFFIL-18 IL-18 &SR

2.1 30T 2% 20K B IR E S KIS i, T4 °)CF
FRE R, B0, B EZ M , 8 ELISA 5 LAREAR AT
450 nm A I £5 2H R B T IL-18  IL-18 5 6,
J e e IR S U I A
2.8 HitEFE

fdi 1 SPSS 25.0 A X B E AT e it b . TH v
BELLx £5 R, Z 41 LLRCR FH LR 2R 5 25 73 A, 2 1
PP LR I LSD- K 3. K 7K E =0.05,
3 H#R
3.1 YPF+XtKERITAHZES BN

528 (A A SRV K R A T 221 i 2 T
(P<<0.05) ., SHIAIZ 3, YPF+LH A MF 20 K BG4 7
R BB RRR (P<<0.05) . 5 ILE 1A,
3.2 YPF+3{ KR EFEALFERGHIZMm

2 HAR RS FEALUE R E R BAIAH KRS
R R G5 ZE 0L, A B R R EIR B , S0 240 =i
FEEE AR MAE Y IK R BT A A 4 e T

BimAA
NLRP3

f"%’t[ﬁ/bp
314

caspase-1 239

GSDMD 197

B-actin 286

a a
8 = 8 =
b b b
ﬁﬁ— —l— /{\’6- T
: : =
g
i4- £ 44
R

24 BEIBIZH YPF+4l MFZH A4 B YPR+UL MF4L
AATRFES (x£5,n=10) B.JRHIE (x +5,n=5)

a: 525 2 A, P<<0.05;b: SHEIZH A, P<0.05
B1 BAKXKREITAFESFREESS

(P<<0.05) . YPF+Zl KRS ZNMELH 2L I HED e 55 &F
B Ty Ia)— B, RAEAN IR E IR A2 1A T
Bk s MF 41K FRUS B IR A 20 SR A =i i, (1 1
B2 TR L — 18 5 P 20 R By 9 BT 43 B4 A 7R 40
FIK(P<0.05), 45R LA 1B K2,

C. YPF+4H ‘ D. MF#4H

SR S - £F B A 5 S S MG G S - A 5 0
Sk « AR AN
2 BRAAREFEALANKETH(HER®,

x200)
3.3 YPF+Xt KR EBFFEA L H ROS KFHI M
5528 I A BB A R BB B A 2 ROS 7K

T (P<<0.05) , SEEAIZ L #K , YPF+4H FI MF 41
KB 21 ROS /K3 i 3 R B (P<<0.05) . 4%
T 3,

200 4

200 200 4

P2(39.55%) P2(99.95%) P2(99.39%)
+ T

gwo-

0 4 0

0 10° 10" 10° 10° 107
FITC-A

BRI i A A

a: 525 HAL AR, P<0.05;b: SHEIRIZ L4, P<0.05

10’
FITC-A
A7 LA A A

0 10 10° 10° 10

FITC-A

0 10° 10" 10° 10° 10

C. YPF+4 JiizCAn i &l

400 000
400 1 300 000
N
=l
£ 200000
ESS

100 000

P2(100.00%)

b 0
0 10° 10° 10° 10° 107

FITC-A
D. MF 4154 &1

251 B YPF+ MF
4 il il i

E. ROS/KFHIEE (X +5,n=5)

3 BEXREFRALRPHROSKE

T2 2023 AR5 34 45 10 ]
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3.4 YPF+3Xf KX iR 2 %4 % 48 41 th NLRP3, caspase-1,
GSDMD EHRIZK M

341 GEALEY 5 A, BRI R R A
JiEi4 21 NLRP3 . caspase-1 .GSDMD 25 [ 1) 2 1A 7K -4
TR (P<<0.05) ; 5HR L A, YPF+4L A MF 41 K
SR B 2 B B i IR KO B3 TR (P<
0.05), 4R ILIE 4,

3.4.2  Western blot 525 525 FHH FL#E, A2 K B 5
FHIEZH 214 NLRP3 | caspase-1 .GSDMD %5 [ A #2344 ik
# FH(P<0.05), S L, YPF+4. Hl MF 41 K
A F AL LREANREHEETHCP<
0.05), &AL 5,

3.5 YPF+3Xf kK R B & I% 42 42 i NLRP3, caspase-1.,
GSDMD mRNA FRixHI 20
525 VA R, AR 2H K BRL B RS 4 2 NLRP3
caspase-1. GSDMD mRNA 1) 3 ik ¥ i 2 I (P<
0.05), SELRIZH AL, YPF+4H Fl MF 41K B & 2l 2
211 NLRP3 , caspase-1, GSDMD mRNA {9 58 ik ¥ g 2%
TH(P<0.05), Z5RILE6,
3.6 YPF+3xt KR MiEH IL-18.IL-18 & ERIF T
5235 A R AR A R BRIl 5 A IL-18 \IL-18 &
R E TR (P<0.05) ; 5HA L# , YPF+4LFI MF
ZH R BT P IL-18 L IL-18 &8 4 i 3 F 4 (P<<0.05) .
AU T,

NLRP3 |7 ¢

caspase-1

g
GSDMD & o

[LEiiE

YPF+41

AR IFGA T4 BAE (X 400)

0.10 =
a
0.08 ~ 0.08 =
5 B
S 0.06 b < 0.06 -
£ > =
2 0.04 o 2 0.04
2 £
<
o
0.02 o 0.02 =
0 - 0 -

24l B YPF+UL MF 41

24l BB YPF+4L MF 41

0.04 =

0.03 =

0.02

—
GSDMD iJ AOfH.

0.01 =

24 BINAL YPF+4L MF 41

B. HARBHIEE (X +5,n=5)

a: 5= A IEER, P<<0.05;b: EURA AL, P<<0.05

4 REAKFREFEHL D NLRP3 caspase-1 GSDMD F AR FRiL (REHKE)

NLRP3
(118 kDa)

caspase-1
(50 kDa)

GSDMD
(50 kDa)

GAPDH
(36 kDa)

M4l YPF+4l  MF4
AR IR T IE
a: 5 HAE, P<0.05;b: SR L, P<0.05
b HAKREFEHLF NLRPS, caspase-1, GSDMD & H #J 3K i%& (Western blot ;%)
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2341 BURAL YPF+4]L MF 41

caspase-1

0.5 4

0 -
ZEUL BUBAL YPF+4L MF4L
B.ERHKEHIVE (X +5.0=5)

2541 BRG] YPR+4L MF4L

TREIZp 2023457 34 BT 10



o
o
|
I
w0
1

&
=)
1
&
o
1

,_.
o
1
—
o
1

o
1

o
caspase-1 mRNA
=
1

NLRP3 mRNA

e
=
1
=
=
1

(=
S Y] HBEIL] YPF+4l MF4]
a: 5725 {4l HLER, P<0.05;b: AR LA, P<<0.05

A B YPF+4L MF4L

GSDMD mRNA
[

24 BTNAL YPF+4L MF4L

E6 “AKXREBHFEMALAHNLRP3 caspase-1. GSDMD mRNA BIRIE(x+s,n=5)

10 = 8 =
8 = X
6 -
— b —~
&) )
E 6+ T =
2 b 2
é g b b
= 4 - -
= = L
9 -
2 =
0 - 0 -

A4 BRI YPF+4L MF 4L 2 BB YPF+4l MFZ4H

a: 575 141, P<<0.05;b: SHRI4] LA, P<0.05
E7 &AKXKRMBFPRIL-1B.IL-18EE(x+s,n=10)
4 IFig

AR BRI I A BB R TBOA TR, Nz i
SiE G EOE A RER IE TP R R SR R BN
Wiy 5595 1) & A2 8 DD ARG, ™ B 52 el A8 5 1 A T T i
Hhnit s i sE At BAT, S HIBE R TR b
Jie 2457 AR PRIGYT 0 T B, 20 T /8
AR B I T AT B 25 T B05 S 1L o B AN RS Y
AN, A B2 BTR AR BUSIRE AN RBFSE
AWk , P BE 25 7E AR B IA OS2 i i 68 , AT DR AR
S PR Bz SO 28 Fre 2L e 245 46 IR 25 S 2

AR B BE A BRI . R S
S PRI HIL5 TE A A2 TR e 0 A O, JE DA A 3, A
SR, TDRANRE, KU FE RAEFIMIS T R A2 A T 5 55
ANF o B O A S I I 5 i T AS ] af g%
5557 1) AR BRI, IR TECEIG P SO AMA Z 2, BTN
BZIRTIE AT A T 25 A R 0 IE 75 Y R
ANIG T, BIFE YPF (1 3E Ak L, indt A B Fi il g
YPF+, iZ il 35 © AR AR H] 20 24 73808 V) -

ARAE R e A= AE S B 1 008 1 5 i M | ok
i 22 ) UEE 22 B H caspase-1 413 ¢ 22 L0 Jifg A5 T3 1%
NLRP3/caspase-1/GSDMD £ 5 T AR W) k 4 5 &
JEETE T T AR BT KPR, KBRS B 4l 41
FH NLRP3 ., caspase-1.GSDMD F{) 3k, IfiL 7 H IL-18 . IL-
18 & it 5 AR B R FLAYAT Ry 27 PP 52 IE A5G ,NLRP3
JERE/IMA B HR Y T IL-18  IL-18 43 Wi £ , AR 9%

TEZED 2023455 34 5 10

E LA , $2 78 NLRP3 RAE/IMA S 5 T AR B Bh I
B S FEPEA407 , TL-18 TL-18 J& AR JAE WA Al />
—HRA AR R W, R A K RS R AR A 24
FZERL, A2 A 5K, 70T WA 5 0 S8 AE 40 v i
HAT R 2EPE3 >5 41, AR BERLSE i i) ; 28 YPF+1Hil
Ji, KGR R ZH 20 F e HED 8 55, A 2 48 T W]
Pk HLAAE A ML 9D A7 R 2 VS R BT o3 4 55
FIRIZH B2 T e, ABFEEERIE R, 525 H4L g,
PRI ZH A Bl S B 540 41 7 NLRP3 | caspase-1 .GSDMD £
4 & mRNA (4 357K, LUK L% TL-18  IL-18 F5 i1y
ETHE UL OVA 175 519 AR BER R BRI 5 3 2 21
AT MR AET AR R, 5 Yu S R BT 45 SR A
— 5, SRR R, YPF+2H R BB B 4 4R
NLRP3 caspase-1,GSDMD % 1 &z mRNA [ ik 7K F-,
DL AE P IL-18 IL-18 5 3 B FHAIC, $278 YPF+1]
T I NLRP3/caspase-1/GSDMD il #4545 [ A 3k, B
Mg T IL-18 \IL-18 & i, NSz A fE T 7
AW FRY],ROS fZ AR #H5E NLRP3 4 5E/MARE
B SR R, A T B YPF+HE 2 NLRP3 4 5E /N
PR L IERLE] , AR R T R B S R I 2 41 ROS 7K
Vo R TIR BRI R B R ZH 2L ROS K- 1 3
i T8 A, $m R RS B B 2 U £ R0 A S ) A
JEI AT g 5 ROS /KBy T A 5% 25 TS , YPF+4
KGRI 21 ROS 7KV 1 35 AR, 3275 YPF+X K
R 5ok 280 2 ZHL451 0 R 9 E S vy 1Y) A A T AT g 5 HL
fRROS /KA X
25 TR, YPF+R] 03 K SR S R MEEA01 47 , o Lo

W SRRE DR AE ARGEIR , X AR AT fig 5 e B R
JEE ROS 7~ A= . F 9 4l i £5 T 38 #% NLRP3/caspase-1/
GSDMD A .
S 2k
[1] AR LS SR ok i 25 51 23 SRk, AR

2O TN L MR 2 BB 2 v AR R Pk

RIZWIAIRYTHE R : 202248 BT TMU[T]. A S A i Sk

HMEIZE,2022,57(2) :106-129.

China Pharmacy 2023 Vol. 34 No. 10 + 1209 -



[12]

+ 1210 -

ZHANG Y, ZHANG L. Increasing prevalence of allergic
rhinitis in China[J]. Allergy Asthma Immunol Res, 2019,
11(2):156-169.

BT, UEEE . NLRP3 S0E/MATE AL T 5 40 i £
T 38 LM B 4G D). B A R Ak, 2021, 37 (2)
140-144.

ZHANG Y L,SONG Y L, WANG C Y, et al. Panax no-
toginseng saponin R, attenuates allergic rhinitis through
AMPK/Drpl mediated mitochondrial fission[J]. Biochem
Pharmacol, 2022,202:115106.

YANG Z X, LIANG C Q, WANG T Y, et al. NLRP3 in-
flammasome activation promotes the development of al-
lergic rhinitis via epithelium pyroptosis[J]. Biochem
Biophys Res Commun, 2020,522(1) :61-67.

X EL R VU R . 20 F TR AR I S 58 PP VR HIBIL AR B
WFFEHE R [7]. 1 7R R 2 B S Mg HR ~7 41, 2022, 36 (3) -
123-129.

AKDIS C A. Does the epithelial barrier hypothesis ex-
plain the increase in allergy, autoimmunity and other
chronic conditions?[J]. Nat Rev Immunol, 2021,21(11) :
739-751.

SONG J L. Effects of Yu-Ping-Feng granules combined
with loratadine tablets on treatment efficacy and immune
factor levels in allergic rhinitis patients[J]. Am J Transl
Res,2021,13(5):5192-5199.

LIU B, HUANG X M, XIA L N, et al. Effects of Yuping-
feng nasal drops on serum cytokines, histopathology and
cosinophil cationic protein in nasal mucosa of rats with al-
lergic rhinitis[J]. Pak J Pharm Sci, 2021, 34 (4) : 1351-
1358.

TR X E AR A5 L OB PR R X R I
SRUEAE BV B 48 K BRI 775 TL-4  PAF (05 00 [J]. o ] 42
PE2E AR ,2020,36(24) 1 2981-2985.

HUANG X, LIU B, TIAN L. Intranasal concentration gra-
dient of Yupingfeng promotes induction of microRNA-21
by PTEN to reverse activation of OVA mimicking allergic
rhinitis[J]. Revue Frangaise d’ Allergologie, 2019,59(7) :
481-486.

WANG D, TIAN T, LIU B, et al. Mechanism of modified
Yupingfeng naristillae in protecting the nasal mucosal epi-
thelial barrier during allergic rhinitis[J]. Revue Frangaise
d’ Allergologie,2021,61(3): 145-152.

China Pharmacy 2023 Vol. 34 No. 10

[13]

[14]

[15]

[19]

(20]

(21]

B = TR S, PR A 0 S AR Sl A R o A AR
0 R[] 24, 2018,49(1) : 50-57.
AR ARIER , R, AR RN R R BB ALY
HENE R ATFH D). P i)k, 2016, 24(1) :4-6, 11,
BOHI] . — RS B IR AR R G 7 i (0], S AR
24,2009,16(16) :81-82.
T GETE , FRE AR, A K LR N S S AR AR S R
Y FREAC S [J]. L AR R 2 B B IR 274, 2007, 21(4)
312-315.
WA  WRa S AR, 45 . S DR e BOR TR Y7 AR 1o
PR R LI 2021, BIRI]. b [ H- SRR SR SR
Z4i,2021,27(4) : 365-371.
XU, XA, X e, 45 . rh R 2451 AR SR AN -
AR IS B 4 [3]. v I S U5 R 2 2k A, 2023, 29 (2)
203-211.
ZHOU H Q, ZHANG W, QIN D X, et al. Activation of
NLRP3 inflammasome contributes to the inflammatory re-
sponse to allergic rhinitis via macrophage pyroptosis[J].
Int Immunopharmacol,2022,110:109012.
WANHJ,SUH X,WU YY,et al. Expression and signifi-
cance of NLRP3 inflammasome and its downstream fac-
tors IL-1B3/IL-18 in rat model of allergic rhinitis[J]. Zhong-
hua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi,2015,50(2) :
145-150.
YU X F, WANG M, ZHAO H, et al. Targeting a novel
hsa_circ_0000520/miR-556-5p/NLRP3 pathway-mediated
cell pyroptosis and inflammation attenuates ovalbumin
(OVA) -induced allergic rhinitis (AR) in mice models[J].
Inflamm Res,2021,70(6):719-729.
SHI Q P,LEI Z W, CHENG G, et al. Mitochondrial ROS
activate interleukin-1f3 expression in allergic rhinitis[J].
Oncol Lett,2018,16(3) : 3193-3200.
LI'Y,OUYANG Y H,JIAO J, et al. Exposure to environ-
mental black carbon exacerbates nasal epithelial inflam-
mation via the reactive oxygen species (ROS) -nucleotide-
binding, oligomerization domain-like receptor family,
pyrin domain containing 3 (NLRP3) -caspase-1-interleu-
kin 1B (IL-1B) pathway[J]. Int Forum Allergy Rhinol,
2021,11(4):773-783.
(i H 491:2022-09-21 & 1R1 H 491 : 2023-02-13)
(4% - TKTTIE)

thEZG 2023 4E5 34 4245 103



