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e (HE) KIufiEsmEi A fk; qRT-PCR il filiZH 2 RSV 7R B4 E; Western blotting I IHC ¥l filiZH 214 -1 NLRP3.
Caspase-1 HJZRIEFENL; QAN M ARG I K R A0 I Th1/Th2 40 ELB; ELISA A& =2 A& i vl (BALF) R AE
K-y (TNF-y). B4R (L) -6, IL-4 B/KT. 4558 SHEBVAEMEL, 20N (5. 10 mgkg) Hffifas. MR
FOKESORERERD, MBS 8MsE, NLRP3, Caspase-1 [HIERIERME HRIE. Th2 MM E &, TNF-y. IL-6
JKTE2b, Thl 400 28 & BALF H IL-4 7K FF R (P<<0.05. 0.001); 57 0FENTES 10 me/kg AU EL, ZF05E MEE+Nigericin
H R feRrRIE IR (P<0.05. 0.01. 0.001). £t FOEHNEEREME RSV BB NE R KR RERN, AR
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Effect of andrographolide on inflammatory response in bronchiolitis rats with
respiratory syncytial virus infection by modulating NLRP3/Caspase-1 signaling pathway
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Abstract: Objective To investigate the effect of andrographolide on inflammatory response in bronchiolitis rats with respiratory
syncytial virus (RSV) infection with bronchiolitis by modulating the NLRP3/Caspase-1 signaling pathway. Methods Thirty-four rats
were selected and the rat model of bronchiolitis was constructed by RSV nasal drop. The 30 rats with successful modeling were
randomly divided into control group, model group, andrographolide (5, 10 mg/kg) group, Nigericin group, and andrographolide +
Nigericin group (10 + 1.45 mg/kg). The water content and lung index of lung tissue in each group were analyzed. HE was used to
detect pathological changes in the lungs. RSV viral load in lung tissue was detected by qRT-PCR. Western blotting and IHC were used
to detect the expressions of NLRP3 and Caspase-1 in lung tissue. Flow cytometry was used to detect the ratio of Th1/Th2 cells in rat
peripheral blood. The levels of TNF-y, IL-6, and IL-4 in bronchoalveolar lavage fluid (BALF) were detected by ELISA. Results
Compared with the model group, the lung index, lung tissue water content, and viral load of andrographolide (5, 10 mg/kg) group were
reduced, and the lung injury was improved, the positive expression rate, the protein expression rates of NLRP3 and Caspase-1, the
percentage content of Th2 cells, levels of TNF-y, and IL-6 decreased, the percentage of Thl cells, and the level of IL-4 in BALF
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increased (P < 0.05, 0.001). Compared with the andrographolide 10 mg/kg group, the above indexes in andrographolide + Nigericin

group were opposite (P < 0.05, 0.01, 0.001). Conclusion Andrographolide can improve the inflammatory response in RSV infected

bronchiolitis rats, possibly by inhibiting the NLRP3/Caspase-1 pathway.
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JERALAE BRI )R BB 2 5 O B (54 10
mg/kg) 41 Nigericin 41 %% 0 3% A ¥ +Nigericin 4
FOENERA /A ig 5+ 10 mg/kg 7005 P BRI
Nigericin ZH ip 1.45 mg/kg [ Nigericin['®l; 2 (23 P
fig +Nigericin 2 ig 10 mg/kg 703 N BRI EIR ip
1.45 mg/kg Nigericin. &4l 6 R KE, XFREAIN ig
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Z KA T A AR SE5G s IR OB HFR &
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PSR (RGO NEE s e R

1.3.7 qRT-PCR #MllfiliZHZirF RSV FdskE  fF
H TRIzol ik MIMZHZR P B RNA, REEF)E,
HEAT qRT-PCR, FEEEELL CEFI/R. RSV IEH
51%: 5°-AGATCAACTTCTGTCATCCAGCAA-3’,

I 514: 5°-TTCTGCACATCATAATTAGGAGTA
TCAAT-3’; GAPDH IE[[5|4): 5°-ATCAAGAAGG
TGGTGAAGCAGGC-3’, X[ 5|9 5°-TCAAAGGT
GGAGGAGTGGGTGTC-3",
1.3.8  Western blotting 7 Il fifi 20 24 NLRP3 .
Caspase-1 F KA HY 1.3.3 Wi N A flidd 2, e
2R, BCA HEME, Hik, ¥Hl, #HHl, PBS
B9 . — T Caspase-1(1 : 20000 NLRP3(1 : 1000).
GAPDH (1 :5000), 4 Cil® &, PBS {E¥k,
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ECL RY6 . Image J B HTER 41 K EE -
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H 10min GEY%), I PE-IL-4. IFN-y, Ji= 404X
4y #t CD3*CDS87/IFN-y* (Thl). CD3*CDS87/IL-4*
(Th2) ZHHEHIE 75 & &
1.3.10 ELISA #&Jll BALF # TNF-y. IL-6. IL-4 {]
AKF BUREER) BALF b3, it KR TNF-y. IL-
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R SRS BT .
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2.1 FDEAEEXT KR ABEHAIZALR &k ERIFZT
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FiFa 4. Mg EKEHEERD (P<0.001); 5
ZFDENEE 10 mgkg AAHEL, 0% NS+
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0.001), LK 1.
2.2 FLEARE KR A EBRIET (LA R 0

Xof HE A i i 2 SR T 25 40 e B, il B,
BRI B SR R AL, REEE, A RIE
SRR ELAC, i I R, UE AR R
Iy G0 N B AR b T B 2 v BE AR G, 42
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Nigericin 4L B M E, WHE 2.
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ok

P <0.001 vs control group; P < 0.001 vs model group; “4%¢P < 0.001 vs andrographolide 10 mgkg™ group.

1 BEARFEHMALRKETN ( x*s, n=6)

Fig.1 Changes of lung index and tissue water content in each group ( x= s,n=6)

CAQY. 38dm
3% P B +Nigericin

2 FZHEABAELRFETNL (X200)
Fig.2 Pathological changes of lung tissue in each group (x200)

23 FDEWNRERT KR ATZEZAH NLRP3. Caspase-1
PR FRiZK B S

LRBHEAEL, ZFOENREE (5. 10mgkg) A
NLRP3. Caspase-1 PFHMERZ R B ZEEMK (P<
0.001); 570N NG 10 mg/kg HAHEL, ZF0EN
fig +Nigericin 20 NLRP3. Caspase-1 FHPERIAZ T
EHN (P<0.00D), WK 3. 4.

24 FLEAEET KR AALFRESHRENZM
SPHEAL, R, O ENEE (5. 10 mg/kg)
41, Nigericin 4. ZF03E N IR +Nigericin ZHfifiZH 21
WREEEE A9 04 (192.1242635) X105, (105424
6.89) X105, (2643+1.96) X105, (187.754+24.71) X
105, (57.86+£3.12) X105, FHEL TR, 0%
Wi (5. 10 mg/kg) AREHELZH RS> (P<

100 = =3 e
E’E =3 Find
o 757 B3 0N EE S mgkg!
g i 0N 10 mgkg!
ﬁ 50 = X3 Nigericin
E B3 %7 .0 % N E 4 Nigericin
25 = r|
0

NLRP3

Caspase-1

EXPHRA LR P<<0.001; SRIBALLE: #4P<<0.001; 5703 M 10 mgkg A HLE: €4&P<0.001.
**P <0.001 vs control group; **P < 0.001 vs model group; ¥44¢P < 0.001 vs andrographolide 10 mgkg™ group.
3 KRHHZE4A % NLRP3. Caspase-1 JAMERIAZE ( X +s, n=6)
Fig.3 Positive expression rate of NLRP3 and Caspase-1 in lung tissue of rats ( xts,n=6)
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Fig. 4 NLRP3 and Caspase-1 were positively expressed in lung tissues of each group (x200)
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FH T, Th2 40| st 2 & 3 (P<0.01.
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=
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5 KEAELH NLRP3. Caspase-1 EERIEER ( X5, n=6)
Fig. 5 Expression of NLRP3 and Caspase-1 proteins in rat lung tissue ( xts,n=6)
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2 4
& 0 ENEE 10 mgkg !
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0 - 5 7% 0 N i+ Nigericin
ksksk
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Thl Th2

SxtIE L P<0.001; SRR #P<0.05 ##P<0.001; 5% CEMNEE 10 mgke ' HELE: #4P<<0.01 &&&P<0.001.
**P <0.001 vs control group; *P < 0.05 ##P <0.001 vs model group; 4P < 0.01 %%&P <0.001 vs andrographolide 10 mgkg™' group.

6 KRSMEM Th1/Th2 ZRAIEES) ( x +s, n=6)
Fig. 6 Th1/Th2 cell ratio in peripheral blood of rats ( Xts,n=6)

27 FILEABENAKREMZSER BALF F
TNF-y. IL-6+ IL-4 BJ7K3F

FHEE TEAYAE, 28 O N (5. 10mg/kg) A
BALF "' IL-4 KPR T m, TNF-y. IL-6 /K4

FRRK (P<0.001); MHLLTFZFOENTE 10 mg/kg
4, 703 N i + Nigericin 41 BALF 1 IL-4 7K F-F%
%, TNF-y. IL-6 /K°FEEFHE (P<0.001), 4
K7,

200™ [ B0
~ T =
é 150 B3 % 0IERTE 5 mgkg !
on sk sk
§ -0 R 10 mgkg !
< 100 it —y
'@ s & Nigericin
B8 703 IS +Nigericin
K 50 i &&&

all PN
0
IL-4 TNF-y IL-6
SXMHEH R P<0.001; SR LLE: #P<0.001; 55 0EARE 10 mgkg A LE: $&&P<0.001.

**P <0.001 vs control group; #*P < 0.001 vs model group; “44¢P < 0.001 vs andrographolide 10 mgkg™ group.

7 #£4KHE BALF # TNF-y. IL-6, IL-4 B97KFE ( X +s, n=6)
Fig.7 Levels of TNF-y, IL-6 and IL-4 in BALF in each group ( X*s,n=6)
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RSV 2241 JLE 40 S8 RN 28 1) 3= 25
Ak, SRR RN 2 —. BEEiRIE
IR, RSV JEGL )25 F1 Rl N B R LS A 80% ~85%
A1 75%~80%'7. BT, AMTEEN N B SCE
2 FIEEN B AR LR AL . REAERF USR8, 1X
2 FPIF ) Th1/Th2 AR LLBIIAFH, AR
T8 A Th2 4H A PR~ 7K - - A1 Th 4 S 7K T F
fiKUS], Thl A =4: TNF-y Al IL-2 S50 A 7, @
HEGE T NG RN, 5 S Th 4085416 Thi
S A0 Th2 2 RS HT2RENT. Th2 404

RN 1L-4 55, @i it e E sk EE E (IgE) &
AR R I DK 20 LA TR L 4 i R 15 5 9% i 1200,

Th1 40 TE AT Th2 20 sk FE B e e i A= 1 9%
R, AR 1B SRS B, B
Nl F 3L, VR E, 7 JOREAN MR HoK
il IR R A5 s IHE 4. ALK S 5
#EHEHN; Thl. Th2 40M0H 7> & &40, Thl/Th2
UL LLA TR 2ORER T IL-4 KT MK, TNF-y.

IL-6 /K°F-Thir: U68 RSV i S Ae s il R i, S
2 Th1/Th2 ZHHE LU KA, (2% HF s, $i
R TIHBEAL, 5 FIR AR, i
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falE R, (HR A5 B4R EILK
Ji& Jy e, K 2B LAE &
PR, EEARRR B VR B S
/EIZ[ZO]O

ZF O N R A BF O R B A s oy,
RIEPIREIT A B IR . DR LR M, %
COENBRTERPIR . WA g, Mg, DM, B
& MR A5 AN [R] JRE 00 3 Bt R AR FH 2224
Yu SERSIFRE, o003 N R TR /N BRI 2H 2 e
PERIYNH IR AT S GE EYE, 0] Th17 M4
K7, #mecEinEE A (OVA) S HIEEN . 76
OVA 5256 /NRAERIH, Peng SERORHT, ZE 0%
PN DA AH D 7 A% /N B BALF A 40 a3
&, BEAMEARET IL-4. IL-5 KT, i1 TNF-y
K, BEAR Th2 BU4H PR 57K P A0 L7 1gE 7K~F.
FEHIE, B RSV S HIB4H M 7% £ Th1/Th2
FMERAK, FHN IL-4/TNF-y g0, AHF 7045
SRR A — 3, BOOK R AME L Thl 40 5
& & BALF ' IL-4 7K R B, Th2 4M0E 70 & &
TNF-y. IL-6 /K VT FOIENBRLEEZ f5, L4
KT, TNF-y. TL-6 B#A%; A, Mgl i3k
BOREEERD; IR R 0, il
NP, AR E A MR, HLEF O BE 10 mg/kg
IRy, SHTE—ERIRVEE N, O NS
(IR T R BE R =g s SR O N BREe
i3 RSV YL B G130 A 2R R IRE R .

RIE /ISR S R s RGN EBH R, 7]
AR 20 Pt 7 S R R o 8 S /INMAARH AN [ ) B2
E|HA4, FEA 4 MZEAL NLRPI. NLRP3,
NLRC4 Fll AIM212. H: 1, NLRP3 #E/MATE RNA
I3 B B G B EE B BT NLRP3 S /MA A%
JRASE A (NLRP3). $23k 8 [4H M I8 T AH S B 5
FEEEE, A PMRABESEAEL M (ASC) 1L
NEH (Caspase-1) @i, 7& NLRP3 A /IMAL
iEISFEF, NLRP3PYD 5 ASCPYD M EAEA,
TS B TL-1B 8 O & Fh 5 5 I R A &
RIEP, FEROKE ) JRERF; NLRP3/Caspase-1
IR SORE N EEAEH . HFRRE, 0
il NLRP3/Caspase-1 HE&RELE PM 2.5 175 S/ fiti
RIEBTFEAAT . JRE N AT BALF 9 48 i
SRR, (R RIS SRR 98 1 R 43 ARs 2,
Kim Z5E10R 8, YG-1 2 A SR8 kS5 1E

P T BAR B SR RN R 5 JE )

PEWIATT 5 T LA .
B, LA ) K

M, SV SCRE MR S WA b, Be 0l
NLRP3/Caspase-1 I, Jlf S8 RIE, 2
LS RIES . ABFFRM], FOENERLHEE,
NLRP3. Caspase-1 £ [ 3215 F1 FH 1A 2 FRAIK,
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