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Advances in establishment of animal models of severe asthma
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(1. Yueyang Hospital of Integrated Traditional Chinese and Western Medicine Shanghai University of Traditional Chinese Medicine,
Shanghai 201203, China. 2. Shanghai Research Institute of Acupuncture and Meridian, Shanghai 200030)

[ Abstract]  Severe asthma, which requires high doses of glucocorticoids in combination with other medications to
maintain symptom control or is uncontrollable even with these treatments, is currently a challenge in the clinical
management of asthma. The establishment of a stable and reproducible animal model that closely mimics the
pathophysiological and clinical characteristics of patients with severe asthma is important for in-depth study of severe asthma
pathogenesis, identifying potential therapeutic targets, and developing targeted drugs. This article reviews studies related to
the establishment of animal models of severe asthma in the past 10 years and summarizes the recent progress in the
establishment and evaluation of animal models of severe asthma from three aspects; selection of the animal, establishment
protocols, and model pathological phenotypes. This review summarizes and analyzes the current progress in the
establishment of SA animal models, and provides a reference for severe asthma basic research using animal models.
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Table 1  Methods of establishing severe asthma models
(HEN We; BT W I LioRUE N
Strain B Sensitization methods Challenge methods Detection indicators
age
Day 0 Z54L A NO, 1 h,Day 1~ AHR 85 40 43 26 3 % 20 g 1H
3FE LA 1% OVA Day 14~16 ZALILA OVA R TRES 1%
C57BL/6M 13! 6~8 Day O nebulized NO, for 1 hour, Day 14 ~ 16 nebulized inhalation AHR, differential count of
Day 1~3 nebulized inhalation with ~ of OVA inflammatory cells, cytokine
1% OVA analysis, corticosteroid resistance
AHR JEAE 40 i 73 & T 5 il 41 4L
=} U . . . 2 /4 4 /4
@5@5 pe/pl HDM i &5 k/ GRS A TR E A I ) NS a7 -8
A, i 5 20 1CID, bt
C57BL/6J) 8 Use 5 wg/uL HDM by nasal - AHR,  differential  count  of
. Every Monday nasal drops 20 TCIDs, .
drops, 5 times a week, for 5 ’ inflammatory cells, lung
. which contains of influenza virus . . . .
consecutive weeks histopathological analysis, cytokine
analysis, corticosteroid resistance
Day 11, 18, 25 Ji &k 25 pg AHR S5 40 Ml 43 25 1 H 0, < 1
HDM+0. -di-GMP, Day12 ~ 1 A0 ML B 4 IEAIN
Day1,3,5‘(r¥]l§t25 g HDM+5 0.5 pg r‘ IEG , Day 3, Ezﬂﬂﬂ@ T DRSS T
CSTBL/6] ci-di-GMP 1920, 26~27 i 5 25 g HOM ik
[2]’] g~10 M8 7 Day 11, 18, and 25 nasal drops 25 wg AHR, differential ~ count  of
BALB/¢ Day 1, 3, 5 nasal drops 25 pg . . ) ]
L HDM+0. 5 pg c-di-GMP,Day 12~13,  inflammatory cells, proliferation of
HDM+5 pg ci-di-GMP . N .
19 ~ 20, and 26 ~ 27 nasal drops 25 airway epithelial cells, cytokine
wg HDM analysis, corticosteroid resistance
Day 0, 7 /45 10 wg TNP-  Day 14~20, i 5 2 " -
VA Ay " o oo JAE LSS AN T 537
BALB/c!!! 6~8 OVA 27 INP-OVA-Igh %2 Differential count of inflammatory
) Day 0, 7 intraperitoneal injection  Day 14~20 nasal drops 2 pg of ells. eviokine analvsis
with 10 pg TNP-OVA complex TNP-OVA-IgE, complex cels, cylokine analysis
4 4 HA R
Day 1, 8 /i1 0. 3% TDI %/} ELifk ’ AT B I A S R
L Day 15, 18, 21 {#iJfl 3% TDI #EAT/E )ﬁf MR T B SRR
A7 B IR (- H- 20 L) e s : . .
[12] o T . Hiras K, ’ﬂﬁ 3h Differential count of inflammatory
BALB/c 6~8 Day 1, 8 use 0.3% TDI for skin . .
o . Day 15, 18, and 21 use 3% TDI for cells, lung histopathological
sensitization of mice (20 L per . L. . . .
) compressed air atomization for 3 hours analysis, cytokine analysis,
ar
o corticosteroid resistance
Day 0, 14 FZ NS 50 pg OVA AHR IR 4126 98 40
(KT 5 mg B9 AL(OH) 5 7§ T , 8. MKP-1
s } Day 9~22 i 25 wg HDM (T 25 N7 % PR AL 52 p-3
A 200 pL A REERK) LAk ) K
’ (2] / Day 0, 14 subcutaneous injections K o AHR, leukocyte infiltration, tissue
BALB/¢ ; Day 9 ~ 22 nasal drops 25 pg HDM . X
of 50 pg OVA (adsorbed in 5 mg (dissolved in 25 L. 1 saline) remodeling, levels of cytokines and
issolved in normal saline
of AI(OH) 5, dissolved in 200 pL ve H o satme phosphorylated  receptors  p-38,
of saline) MKP-1
Day 1 T K N i 4 100 pL FL
LI, Hrh &4 50 WL CFA #L AHR SR 48 1L 43 2 150, 40 i 81
4 mg/mL [ %5 1% 53 BOFF T 42 1L ERZ RN A SR TN EAC TR
Y1 25 wg HDM Day 19~22, s A 10 wg HDM 1 224007 M ZHEHT
C5TBL/6](%) y Day 1 subcutaneous injection of 40 pL AEEEERIK AHR, differential count of
I 100 pL  of emulsion which Day 19~22, intranasally inhale with 10  inflammatory cells, cytokine
containing 50 pL of CFA, and pg HDM and 40 pL saline analysis, lung protein analysis, lung
supplemented with 4 mg/mL of histopathological analysis,
Mycobacterium tuberculosis extract corticosteroid resistance
and 25 pg of HDM in the back
" AHR 4 Ry
Day 1, 14, 21 I Jb V5 4F 20 pg JUPTN , RAEE IHHM/} L B
OVA+2.5 e CRA+2. 5 e Hpy P2y 26 VHITHAZY 20 pg OVA 50 RN 19 SHB7 e ek 1 3
ST "e e CRA 2% HDM, 1 JEFIK VIR E SIS
BALB/c! ' 6~8 Day 26 tracheal administration of 20 pg ~ AHR differential ~ count  of

Day 1, 14 and 21 intraperitoneal
injection of 20 pg OVA+2.5 pg
CRA+2.5 pg HDM+alum

OVA or CRA or HDM alternately,

twice a week

inflammatory cells, chemokine and
cytokine analysis, collagen analysis,

corticosteroid resistance
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Strain Gender i Sensitization methods Challenge methods Detection indicators
age
R SORE AN A2 R il 2 200 B 24
Day 0, 7 S TEST OVA+WIBL,  Day 14~53, % (LA OVA,5 K/, gﬁ Eé%é’?%;ﬁ;gémiﬂ%
Soracue- SAEHY510 pg LPS Day 21, 35 K/ 4425 10 pg LPS Diff \Vl'al i f ﬂ ) .
i)p r (3] ) 7~8 Day 0,7 intraperitoneal injection Day 14 ~ 53, nebulized OVA 1Heren1 | com (;1 tm :len;naor}{
awiey of OVA + alum, tracheal inhalation, 5 times/week, Day 21, 35 e ls, . e toki 1stopatho (l)glf’/a
administration of 10 pwg LPS tracheal administration of 10 pg LPS and ,ySIS’ . cy.n me AneiysIs,
corticosteroid resistance
Day 0. 7 1% FHES 50 g HDM SAE AN P T B i 2H 2 L2
’ Day 14~17 {5 15 pg HDM i
[24] . o s y E ng
CSTBL/6 ¢ 7 Day 0,7 subcutaneously inject 50 Day 14 ~17 nasal drops 15 HDM Differential count of inflammato
HOM ) ps 15 pg ry
He cells, lung histopathological analysis
Day 0~2 B TS 100 e HDM ANEAT 2 AHR | S0 40 JifL 43 2%
| " Day 14~ 15, 18~ 19 i1l OVA % fb  FHEC AANHE T4 7 i1 2
+100 pg OVA+15 pg LPS 30 min 2L
C57BL/6/ %] ? 6~7  Day 0~2 Intraperitoneal injection . . X
Day 14 ~ 15, 18 ~ 19 use OVA Mouse behavior, AHR, differential
of 100 wg HDM+100 g OVA+15
LPS atomization for 30 minutes count of inflammatory cells, lung
He histopathological analysis
AHR SEAE 240 5 2 1 5 il 21 4
Day 0 % T VE S 100 pg HDM  Day 14 J# 4% 25 wg HDM+30 g 50 WERA000T S EHEHT
BALB/c! 2] A 68 +CFA FEHERY poly(I.C) AHR, differential count of
¢ Day O subcutaneous injection of  Day 14 nasal drops 25 pg HDM+30 pg  inflammatory cells, lung
100 pg HDM+CFA thinovirus substitute poly(1:C) histopathological analysis,
corticosteroid resistance
AHR | S5 41 8 53 2 11 HH
o Day 21 27 B LW A 3% Ova 30 MR IAEANIISTEAC W22
Day 1, 7, 14 JEEES 50 ng . 9 B 2% 43 A A0 R A 0 43
i min/d, Day 24, 26, 28 fli /i 13-S- | .
OVA + 4 mg B HODE (0. 6 me/kg) RS
BALB/c!?"] ) 6~8 Day 1, 7, and 14 intraperitoneal o g . . AHR, differential ~ count  of
A Day 21~27 nebulized inhalation of 3% .
injection of 50 pg OVA + 4 . inflammatory cells, lung
Al OVA 30 min/d, Day 24, 26, and 28 histopatholocical analvsis.  evioki
mg Alum using 13-S-HODE (0.6 mg/ke) istopathological ~analysis, - cytokine
analysis, corticosteroid resistance
AHR S 40 73 S T K il 41 4L
Day 1, 4, 7 BIWETESS 150 ng  Day 19, 21 Z LW A 300 weg/ml  WEERSAHT 41 A F 507 % E
Dunkin. OVA+100 mg AI(OH) ; OVA,Day 21 ELM A 30 pg/mL LPS 4k
Hartloy (4] 1 / Day 1, 4, and 7 intraperitoneal — Nebulized inhalation of 300 wg/mL  AHR, differential count  of
artley injections of 150 pg OVA+100 mg OVA on Day 19 and 21, nebulized inflammatory cells, lung
AI(OH) 4 inhalation of 30 wg/mL LPS on Day 21  histopathological analysis, cytokine
analysis, corticosteroid resistance
e o 7 MG 3 d, HDM ECRT 30 RIEAIR ST 4 U
25 pg HDM(¥ T 50 nlL AR HEER 7 y o
A5 v/ JH L3k T min % £3%F 1x10° TCID;, HRV1B SIHT AR AT R AT
’ o ' Differential ¢ f infl
BALB/c!®)  /  6~8 25 g HDM (dissolved in 50 pL  In the last 3 days of the 7" week, masal o Coutt ¢ inflammatory
ol sali asal d s . ) i s cells, lung histopathological
normal saline ) nasal drops, inoculation with 1x10” TCIDy, HRV1B lvsi toki lvsi
ines/week - a total of 7 weeks . o analysis, cytokine analysis,
tmes/week, e for 30 minutes before HDM sensitization  ¢qricosteroid resistance
AHR SRAE 40 g 73 23 K Al L 41
" e e PR A3 BT | 4 K R &
Day 0 f T {E 4} 100 pg HDM  Day 14 {8 100 pg HDM (¥ F 35 fﬁﬁ%%ﬁﬂ? WHLH T 5347 R
+CFA L A B ER K ) !
,129] / AHR lifferential ¢ (
BALB/e ¢ Day O subcutaneously inject 100 Day 14 intranasally 100 pg HDM | i ’ . diflerentia I count | ©
. . . inflammatory cells, ung
HDM+CFA dissolved in 35 pL of sal
e (dissolved in 35 pl. of saline) histopathological analysis, cytokine
analysis, corticosteroid resistance
Day 0 2 FUES 20 wg OVA (¥ Jifi2H 25 s B 2 3 A 40 i R 43
F 50 L PBS)+50 pL CFA Day 21~23 554L A 3% OVA 10 min  #7 X ZE LT
BALB/ ¢! ? 8~10  Day 0 subcutaneous injection of 20 Day 21 ~23 nebulized inhalation of 3%  Lung histopathological  analysis,
ng OVA (dissolved in 50 pL.  OVA for 10 minutes cytokine analysis,

PBS) + 50 pL CFA

corticosteroid resistance
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il
mR R
Strain Gender !
age

BTk

Sensitization methods

BRIk

Challenge methods

o 46 B
Detection indicators

Day 0~2 i & 40 pL VAWK

(% 25 pg HDM+1 ug LPS)

Day O ~ 2 nasal drops 40 pL
solution ( containing 25 wg HDM+
I pg LPS)

BALB/c!" ?  6-~8

Day 14~15, 18~19 {#% & 40 pL LK
(&4 6.25 pg HDM+0.25 pg LPS)  HkHi
Day 14~15, 18~19 nasal drop 40 pnL.  AHR,
emulsion ( containing 6.25 pug HDM +
0.25 pg LPS)

AHR ST 20 1 7 26 1 H il 4 21
P B2 AT AN R T T R

differential count of
inflammatory cells, lung
histopathological analysis, cytokine

analysis, corticosteroid resistance

3 EEEmIMERNRERESHN

3.1 SERIE

SA RAE S AT AR SE Th2 07 i Th
AUFIAR Th2 A9 5 Th2 5 SA LRGPk 40 it 3= 11
3 A IE M AR AE BT DL Th2 3 8 1% 240 e P
TAHE, IL-4 EFLHE T 40 m The 4051k
TL-5 2 52 v g i P 200 i %) B B T1L-13
[ mg R b4 L ) SIS 8 kA T GE L
AN AT R R DY A RS R A
JEH 5 SA BERL, 5 ] OVA =% HDM %5 8 — 5 fif
JFF T 1 R AR 2 AR R U 8, OVA+HDM+CRA £
IR ST SA BREL/N U AN R A
%, Hrb g R I 240 P A 2 R W T
Jitid Th2 BUAH MO T 1L-4 1L-5 B2 3k 7K F & 3% 18
WG ZH Y 3 £, IL-13 A1 Thl BUZH AT IFN-y . IL-
12 FhK P B Tkt . B AT, xR Th2 7
SA b E K 1gE IL-5 1L-13 SR FEN T, EH A
HRORE N P 1) 25 0 T I R YA T, IR Th2 Y SA
ATk Z A R HE AR Y

i Th2 &I ( B AR R Th2/Th17 | bk 20 it
) SA BETRY Lt v e 20 R i Dy S AR
FEI R A T ST ARE SN R R B AR AL
FX R IR YT R AR, A 40 R T 3k LA
Th1 20053 WA IFN-y 1 IL-12 DA S Th17 2043 i
9 TL-17A g 3, b TL-17A Bk B A DARRAR S
R CS RUEE . R A HDM A LPS BX A
V5K Th2 Y SA /N ERBEAY | L ili 21 27 4% i 40 fitd 2
B F 24 B 3 5 28 b ZE oK By ((dexamethasone
Dex) (Y7 I S35 [, 1 fili v bk E20 40 AR e 40
Ji¥= 3 2 AHR ANBEREAT RO, 78 Dex ¥AY7 J5 B I
{232 Th1 40 MI K F IFN-y IL-12 DL K Th17 2 it 5
T IL-17A S5 RN s = LPS BkA =
W2 iR 15 ( adenosinetriphosphate , ATP ) 3 38 i # JR

BERJE I DCs , I FLK 3% 26 290 it 308 3= B 3 7 1R
KON A BUR PR JG B R SR I SA 1Y
FRAE , SCE P Pk 40 MO A Th17 40 % i B 1 & |
IL-17A 43 /KF B 3 Tt i, 5 BT FEAGR & LPS
B A BB 28 DCs A L, 120B 78 41 (1) <3 E 9
R BRARL SR DI R, A R A
JH S RE Al b, TL-17 A X530 235 460 20 ( n m &1 4
AAE ) AOAE N 1 A A 1 A KR
WA BF5E WK Th2 B SA /N BB THE IL-17F
HNAYTF A R, TR HT IL-17A B3R ST o4, #2758 IL-
17F 1 SA JOREM BN Hh & A E B
3.2 RESRMHE

AHR S22 0 Y SEAR KR AE | RE% 11 32 o i) 4223 1t
B8 B R B ARE L, 9 R SE - LI
g5, NI BOE A RS2 PR . 2R AHR 3
BA MR RIDE A H— R ATE L,
WE R BR R G, EWRA CS RIS
s il Je P TV R A, XTI AR X6 [ 422 38
S BRI Ry 5 AT 40 s 3 DDA OG;
TR AE, Z LT SA TEW A CS B EREE A
JEATIME LA GE A | 224k K T8 1 ST RRE BT 5 B0 45
PR AR

e R £ 3 T AT BB | RN M R B R R
N AR s, (R 54 B AH L, SA R
P AE U TR R, EARTRIAY 1 s BRI PR
(FEV,) BZERTT , 515 SA Y3 e K B 1) 3l
W BE AR T b BEE R R TRIRE A SA Bl
PiBs B v 2R B R BB 03 W W ( pasture
asthma, PA) Y5 VC BHAT 8 B AHR, 5% B 5 D AH
e, B PA B S VT A £ % B BH 8 ( methacholine ,
Mch) J& , BliBEL 3 S 25 5 4 HL AR AR IR 0k, HLiFs
K PA I O E Y 4R S 0 ) 2 S v BRI, e B
PA SHUC S8 BB M T R, ) IR BE Mch (<1
mg/mL) 5142 PA 15 UC iR J734 0 40% , ifii % i 41
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TEBEE F) (8 ~ 16 mg/mL) F Jifi B J1 475 JC B
LY AR

B TR T g i, 5 AF ST A OVA S
Thl 400 2K F4 75 % Thl IS0 SA /N R
Y58 W AR R A A HE, & B SA 4/ RUTBE. )
FHE AN, AHR 5 E 4R RNk, f7
WF5E# (A HDM R i@ 5 H3N2 55 SA /MR
REF Ay HITESS 4 .8 .10 15 KA i BH. 7 , 55 A4t
HDM 5 5 1% 353 22 it 4HAH EL , 0080 B H3N2 15
1) SA /N KRB B B i SGE P I, AHR 7
SR ) SR | HXHERHR BE (1) Mch fUgbE o
3.3 REE®

F T 2% Wi A0 8T 38 o8 T8 A 245 0 I 2 A
Pl , e 2 L A A= B 45 40 AR AL Bl B o G
91, T R AE A 455 A0 - 1 UL A e 3 7
KR SEREPE e | b -] B Ak ARtk 20 M £k
e KRR 22 | bR R AT AL | IR I RS A R
FUIMAE A B A5, ¥ 0] 5 SO AT 35 5% 1 il T R 3
KU SA HBE S e B R R LR, ARE Y
WO, FERIA LG R, XRENR
AAE | HAEAEREMAUE 4 e ok, S 80a AGE A i
L /N TR BE T 3 B R, R R B ZE Ml R
BEfi

FIF OVA+CRA+HDM £ & i 855 5/ i
SA AL S BN BV 1 R MBR 200 B 9 286 T 43 Tk
K, T 40 6 A7 %) 285 V0 A 2 B I8 1 o () B - 3 L2
JEEL 85 R il 2 VT A AT o o v B I g A T
FE OVA 55 12 i /I BRBE B o SR & B BE (36 S
~55 K) /N R &2 5 i TR A 1Y) I JER e I R
P (1x107 CFU, B8 1 %k, 48 8 k), REBS Ml /N A
T8 Th2 4 A 3= 5 14 g T b 40 if 9% i 3¢ AU, 578
Th17 40 3= 5 00 MR 20 i 90 e Fe 28 | [] Bt 3 0
WA A ST BV A WA I A S TE N, F Rk
PRy b BT R AE R 2 1) A e DR R U AR R
PRUZHGE o= F-1 WILILSI AR R0 L 3 2 5 D 2 1
BRSO A Th17 MOCHIE R F TL-17A 1 1L-22
PR AN R SA Th R T EEAMEM IS 5K
EEM, IL-17A 76 SA B2 B E BRCh 3 , 7% 5
b R AR PN R 0 R T A 20 i R kAR AT 4k A
R R T, IFAEAR SN 5 T R S ST LA A
TR, TL-22 v 4 08 LA £F 4k 40 i 434k . b Bz — 18] 5
AL LA BARSM 1 WL G5 SR8, R M2 1 SA /NER
R h  SGEE DL R AR Al R R AR

P LA 2R RIE K v 2R aR TL-17A A IL-22 O
FEAFIEY OB A Ok, SA BB /N RS LA 4
WIEF Al i AN AR I B2 34 BT B KGR W N, X
TE HE A 55 PR 2 i 2 A 2 DA O

/N A B — RO 2 2 A
1M/ 2 Wi A AR AT i 9 1) A R A I B R
NI AR, FERETAE EE T A4k,
IR B2 Wit A5 B A o A BORBOR 2 S W I i R
i 2 L HG AT T JULAG 2 I J5 55 4 U0 B A A8 Ak
XEEAE AL S R B A AHR F2 3 % DT AH
SRR AT AE H KBS [ B A S T
S [ Pt 5 2R R Wi ZEAH BE, 7 S TR AR TR A i 1
Az b BT G R B NS Y i L 9 TG
250 I, SA SR S IR S
— AR SR B, HLAE SA B P i e B AL 22
PELLBAS Wit (8, 15 A T BB
3.4 HEHRM

I PR b, SA J A R T i) | IR IR
I7 (BTS2t S LA o A 2 W R ER, B O R
FRHT P W W, AT IR SR BTOBE B2 B R 2 K
( glucocorticoid receptor, GR) 5% A% 4 11 2% LBt
AL 2 (histone deacetylase 2, HDAC2) 1% PERFEAR S5 1T
S N O R . I | A W | R
RNA i A Wi S5 PR 2R AR R R b i 1 i 2 i
AEIIFTE B AR A

IS OVA FIAC A B | U 2 g AT 7 I
W HINT, RSV & Jf &4t BALB/c /b R i% &
SSIAAD ( severe steroid-insensitive allergic airway
disease ) F7T B /N B /N FRUI B miRNA-21 23k 7K
SN, w0 miR-21 4B 19 i A 9K ) SRR Y
(PTEN) B2k /0, JF H 5 AKT BER AL /K-35
I HDAC2 7K ¥ FE AL A ¢, 1 #7 #] miR-21 5%
PI3K /NS CS VAYT I BURMEIR & S 52 Hefih
i A AT T BN RO CS AN BURR, 5 LK LPS
KA, A/J/NRE 3 d 1Y LPS(0. 1 mg/mL, 4 H 40
L, B RWIR ) SR, HDAC2 %R E2 A6
PRI 2(Nef2) K- 5 25 B A1, AKT R ALK -F-300m
PRTRR Fi B A5 A 0 LA 98 A 1 400 ) A B R o
55190 B2 R IPUE SA I E BN KL , il A
B SA B RE A% T IR A MBI 58 H AR LD O IF
RHBNRIT Y
3.5 Hft

BRACIE R AE  AHR |0 5 98 TR I8P 550K
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PERAHD (SA ShP BRI R I AN [R] 19 73 1 R
1 NOD #E3Z R 11 3 ( NOD-like receptor protein 3,
NLRP3) AFMUA miRNA R 45 G Bk R
£E 9(sialic acid-binding immunoglobulin-like lectin-
9,Siglec-9) SFFFHENE >, X BE53 T AT BEALA SA 1Y
SRR N2 L U AN 7/ REEIE LY =48

NLRP3 RAE/NEE — M AETE T 40 i % h i £
EHESY, AT SRR (ACS) SR
TR & I — 1 ( Caspase-1) UL}z NOD ¥z 1K H 4
L, B R Fh BB RAE N BT, 25 2 B 5E N
RO BEVEAT R AR O FA LA A SRR I A LA
F OVA 7553 SA /) BB BY | 3% B O <3l Hh Pk kL 4
Jfl NLRP3 IL-1@ 3Rik 345, #5) NLRP3 (3G 77 Al
PADS/ TL-18 807 A ARG SA S v o 40 i S A
FIAHRM s RIESE L W], SA BHIZH 2L 55
P NLRP3 Fll IL-1B8 (3R £, X n] 585 b Mok
240 L A5 58 0 DA B i P AT ST AN A
MRS SA KR T A SRR 40 i #R 2
PRI WA A WA A A B A S A B BT AR IR
J5T A0 A PR R0 A K PR DA R S N Gy R T
LAET SA H B e R ST, miRNA S —Fl
WIEPEAE SRS/ RNA B AR5 55 K7 18755 40 2
AE, Z 5192 S5 e, b miR-9 W5 GR
f 5 AHR, miR-21 REAE A Thi AHC 40 K T
(235, BRI BURERR miR-21 28 Bk W8 T b 40 it
RAEWE/, Th1 BRI 730, ik, miR-9 Al
miR-21 7] LIVESH SA B4 B A I 4845 . IL A,
Siglec-9 SR P2 18 T v M 20 M Ay 400 o) e e 9
MRIRWHZ K, 2 Siglec-9 547 S PERCR S BUAL &,
G725 ek e v 1 i O e S L S 1 R (BT R % A
YA A AE TR , IR YT SA H PRk A0 i 38 22 1) W e
R

4 BESRE

H T, SA sh sl Byl & e Y i & Lk B
TS BB E R L S AR 2 22 5, it
AT AR SA R ALE R R, R ik 2
DL BALB/c /NEUCH 3 o U AT 9 D B o U
g SR S A | A A o R = RS AR i R
FEHDE AN, 38 7T 43 kg B — e 5 A 5 5 e
Jiit, Z2 B 10 70 R 3 5 5 B ) ) 1 B 28 10 25 IR
S R B EGE R0 T 2 Kk IR
ZRRE BRSO T R A 2

K EZ U BT SO 5 BT ABSGILRASE,

FE SA Bl AR R B Y 75 1T, LA R Th2 AU 5k
Ik Th2 BUIX7p 3R AL PR SOE 20F RIEH ¥  AHR
I AR R T G 2 R ICPU A RAE, SA B
PR ] R R R A ARGE B I E, KA R
JEPE TR, L AHR RS2} 8] 28 K| Al 80 AR
BN,

UEAh, SA h Wy 455 1) BIF 5% AT A 78 1F 22 )
(1) IR SA B SR B a0 | & e i b
S A 2 OVA I8 Jis Bl e 7 S B 2L A
FH I 1 Ry BR P | 08 1T 9 B B % | PR v £ Bt e
FRFAIGIR; (2) FEWF R R HLBTAT Z 3L F Dex
J T 5, I R #5d FH Dex 3697, 248 FHAPE R
AT AN B IR JE 8 5 (3) BT SA sl i) F 5
BORTTH B AR TE /B3 SA 3 1 2 A4 IR %
Y Ve FH A3 1 R (2 A L BOR AE ) AR
DA I SRR e 58, TR) Bt ) R ik PR 5 8 25 vk ol
e B TH B REE I R R T 1Y) SA AR (4) 7
SA Zh PR v i A% G2 i SGE A0 AHR KB
IR B S A 2E AT R AL DLS, AT RLES A
NLRP3 RM/MAE SMBERFIRE miRNA S53E1T SA
S B 4T

2 LTk, A R BT BT SA If R 2 Bk — 2
AL S BT (R ke £ 5 3% | ST B A TR A b AL
25 SA WRELAR AL Y SE B SR AL SR I INER X SA &
SHL A ARIF 5T, & BB 1Y URE A, JF e & TF &
B SA TR FNGRTT 259
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