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WE: B HIONE R SR (HHD X 20 M 598 /N B CR30 7E T KO NOD R 32 (R #1125 #0381 3 (NLRP3 ) /b6 2K 2 11 - 1
(caspase-1) B FE AR . ik 2019457 A 2202046 A K0 B AR B2 56 0 R0 19 90 H BALB/c IEPE/INR A
S E X B2 AL HHIAK (10 mL/kg) K (30 mL/kg) F &2 . NLRP3 #3157 (DDC) 41 (300 mg/kg) \HHI+DDC 21 (30 mL/
kg+300 mg/kg) , BFAH 15 H o BRIEH XTIRA AN AR 25 3@ 0 55 (0 A NE 205 (LPS)2.5 o/L g3y A Ml RAEBLT . SRIRGA 25 )5
o ) S A I DR VR (BALF) v (1 4 A 22 -6 (TL-6) MR SR FE IR T~ (TNF-a0) KT L vk 4R B 5 BUA il 6 0 A i ¥ 2/
THE (W/D) 5 A2 il 21 200 FRA A3 195 150, i 4 280040 1A DG BE s A 2 1 (ASC) mRNA M85 1 \NLRP3 mRNA K8 11\ TNF-a | IL-6
caspase-1 85 [1FRIEKF. R 5 IEH XS FRL AL, BRI /)N B B V08 IR K 48 M 4 M 352 1 S s BB s R 4, W/D L IL-6
[ (1 692.06+95.26) pg/L £ (569.91+50.89) g/ ] \TNF-ac[ (1 846.24+99.26) we/L [t (506.99+55.48 ) pg/L ] K K AP 41 i 5 H
[ (66.24+2.56)x10°/Z T} 1 (5.09+1.98)x10° 4~/ Tt | AiliZH 21 NLRP3 mRNA M H (1.01+0.13 £ 0.22+0.12) ,ASC mRNA J 8
[1(1.03+0.13 1 0.29+0.11)  caspase-1(1.06+0.14 [£0.25+0.12) \TNF-a \11-6 5 [1 35 T+ (P<0.05) 5 SR M L, HHIIG L&
)6 2L It YL T R R 8 e 40 i 9 97 5 P 0 B i, WD /N B BALF FR MR T TL-6[ (1 069.13+75.12) pug/L . (889.02+65.13 ) g/L Lt
(1 692.06£95.26) pg/L ] . TNF-ae[ (1 225.33+84.02) pg/L . (806.63+69.12) pg/L H. (1 846.24+99.26) we/L | & K v P4 41 i 5 H
[(45.33+2.22)%10°/Z Tt (22.63+2.02) X 10° /2T 1 (66.24+2.56) x 104> /Z T+ ifiZH 477 NLRP3 mRNA & 25 11 (0.83+0.11 .
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0.52+0.12 11 1.01+0.13) . ASC mRNA & & 11 (0.82+0.12.,0.54+0.11 It 1.0320.13) . caspase-1(0.80+0.15.,0.590.12 [, 1.06+0.14) .
TNF-o  11-6 £ [ 3R AR (P<0.05) ; DDC 41/NR LR F8 485 HHIUAK & 7 s 4L A0 (P<0.05) o #5138 HHI AT 38 i 11 4 NLRP3/
caspase-1 18 B | B0 M 48 /N BRASAE SR , G2 A It 45

KEER: MEEE; BiR; NODFZIAMEAHLZEME 3, BMRXEALL; HAENE6 MESFHE T o«; /DRI
A BALB C

The mechanism of houttuynia cordata injection in alleviating acute
lipopolysaccharide-induced lung injury in mice based on NLRP3/caspase-1 pathway
JIAN Yu,FAN Ting,DAI Lingyun,ZHAO Chunhu
Author Affiliation:Emergency Department, Jingzhou Ceniral Hospital, Jingzhou, Hubei 434000, China

Abstract: Objective To investigate the protective effect of Herba Houttuyniae injection (HHI) on acute pneumonia in mice and the
regulatory effect of HHI on the pathway of NOD-like receptor thermal protein domain 3 (NLRP3)/caspase-1 pathway (caspase-1).Meth-
ods From July 2019 to June 2020, male BALB/c mice purchased from Guangdong Medical Laboratory Animal Center were randomly
assigned into normal control group, model group, HHI low (10mI/kg) and high (30 mL/kg) dose groups, NLRP3 agonist (diethyldithio-
carbamate, DDC) group (300 mg/kg), and HHI + DDC (30 ml/kg + 300 mg/kg) group, with 15 mice in each group. Except for the con-
trol group, the other groups all established an acute pneumonia model by aerosol inhalation of LPS (2.5 g/L). The levels of interleukin-6
(TL-6), tumor necrosis factor (TNF-a), and the number of neutrophils in the bronchoalveolar lavage fluid (BALF) were detected after the
last administration. The right lung was taken and the wet/dry weight (W/D) of the right lung was detected. Left lung tissue pathological
damage, lung tissue apoptosis-associated speck-like protein (ASC) mRNA and protein, NLRP3 mRNA and protein, TNF-«, IL.-6, and
caspase-1 protein expression levels were detected.Results Compared with the normal control group, mice in the model group showed
pathological damage such as alveolar destruction and inflammatory cell infiltration, W/D, 1L-6 [(1 692.06+95.26) pg/L vs. (569.91+
50.89) we/L], TNF-a [(1 846.24+99.26) pg/L v5.(506.99+55.48) we/L] levels and the number of neutrophils [(66.24+2.56)x10° /mL wvs.
(5.09+1.98)x10°/mL], lung tissue NLRP3 mRNA and protein [(1.01x0.13) vs. (0.22+0.12)], ASC mRNA and protein [(1.03£0.13) vs.
(0.29+0.11)], caspase-1 [(1.06+0.14) vs. (0.25+0.12)], TNF-a, and IL-6 protein expressions increased (P<0.05). Compared with the
model group, alveolar destruction and inflammatory cell infiltration in the low-dose and high-dose HHI groups were relieved, W/D, the
content of inflammatory factors 1L-6 [(1 069.13£75.12) pg/L, (889.02+65.13) pg/L vs. (1 692.06£95.26) pe/L], TNF-a [(1 225.33+
84.02) pe/L, (806.63+69.12) we/L vs. (1 846.24+99.26) pe/L] and the number of neutrophils [(45.33+2.22)x10° /mL, (22.63+2.02)x10°
/mL vs. (66.24+2.56)x10° /mL] in mouse BALF, the expressions of NLRP3 mRNA and protein [(0.83+0.11), (0.52+0.12) vs. (1.01+
0.13)], ASC mRNA and protein [(0.82+0.12), (0.5420.11) vs. (1.03£0.13)], caspase-1 [(0.80+0.15), (0.59£0.12) vs. (1.06£0.14)], TNF-c,
and IL-6 protein in lung tissue decreased (P<0.05). The levels of the above indicators of the DDC group were opposite to those in the
HHI low and high dose groups (P<0.05).Conclusion HHI can inhibit the activation of NLRP3/caspase-1 pathway, improve the inflam-
matory response of pneumonia mice and alleviate lung injury.
Key words: NLRP3;
BALB C

Houttuynia;  Pneumonia; Caspase 1; Interleukin-6; Tumor necrosis factor-alpha;  Mice, inbred
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PRI o Fie 28 28 MR 4 4 5 =2 Y6 fER B H Y/
TG IER 43 He xR 40 7 43 /10, A R
AR H .

1.2.4 MAZHEZEE  X1.227 [ E ML
HEATH AL I R LS, UIAL S pm R AP A,
Wi HE 2 6o 32050 £ 30 W1 5 A B2 21, 705 1
B T R4 SUR B AR b

1.2.5 gRT-PCR # ] A 28 22 NLRP3 mRNA . ASC
mRNA £ 35 T4 CUKFR TR 1.2.27 T R A7 i il
HA5 , FH Trizol 5] & FE R RNA , #2350 7% S
G UL A0 RNA 7 5 B4 DNA(cDNA) . SRS
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ASCIL-6(1:1 000) . caspase-1(1:1000) \TNF-a( 1:
1 000) . IL-6(1:1000) B-actin(1:2 000)—4,4 C



+ 76 ¢ Z % E 25 Anhui Medical and Pharmaceutical Journal 2023 Jan,27(1)

WBEE LR, A HRP SEHT %R — 41 (1:2 000),37 C
EE 1 h, >R G oAb 2% RoOb Tk Wt DLEEIR iR
AL € 2% I 411 18, 3 LA Image J #44F 23 7 & A
#ik,

1.3 ZitEFEAiE DL SPSS 22.0 #4788 4
B i TR U x + s R, Z4LR AT B F
2538, Z2 21 18] PR L3S A T SNK-q K 3, P<0.05, 3%
INESFAGIFEE L

2 #£R

21 FHMR—BITHATN EFLHADNREE X
B IIE R o BRI/ B R 29005 IR BT
itk 1% B e /N A RS, H/NERAT 2 H3E
T-o HHIE | 57 i 4/ BV B ol M S Al 4
A T EE I, 3 B 5 Wi S A BT D B g o A v
¥ITCHET-. DDCL/NRAET- 4 H, B oM, A&
Sl D K Sl it R R

22 RANMRHARFRERGEMER EHx
WEZH /)N Ui 20 2R 45 0 50 8 5 RS 2H /) BRI o 1 K [
B A R IR L FE AL L 4 E 4N AR IR T B L o s A
ZLAAMIE ) HHLK | v 70 B 2/ BUB B IR 7 i
ST 240 0 2 1 A A O s, L HH ey 7 o 20 2%

s R TR 40 s DDC 2 i i iR | e I Ak
VoV A TR G R P HHI+DDC 21 i s ¥4 43
SRR, WA 1,

23 & H/NE W/D,NLRP3 mRNA, ASCmRNA
3 RIKKFRMER A5 IE 5 X R
e, A5 Bl 4 28 W/D . NLRP3 mRNA . ASCmRNA T} 5
(P<0.05) ; HHIAIK | /= 71 & 41 5 B AR M He, W/D
NLRP3 mRNA , ASCmRNA F&1IX (P<0.05) , H A7 7 it
W #i k ; DDC 20 W/D . NLRP3 mRNA . ASCmRNA J}
& (P<0.05) ; B8 2 5 HHI+DDC 41 #H 1t , W/D . NL-
RP3 mRNA ,ASCmRNA 7K - 25 5 LG it 5 L (P>
0.05), L3 2.

2.4 KH/NFEBALF B IL-6, TNF-0 7K F & {4 i
MR ERMER RS R A A, TL-
6 TNF-o 7K 7 K v o 4 40 it %% H 388 55 (P<0.05) 5
HHI I | = 57 4] 54 R A L, TL-6 \ TNF-a 7K F
Kk 4 % 5 R B (P<0.05) , HA AR 5
DDC 4 11-6 \ TNF-o 7K - K oz 40 i 45 H v (P<
0.05) ; HHI+DDC £ 5 R4 A7 HE , 11-6 \ TNF-a 7K -
ForpE R 40 e B B 22 55 481t L (P>0.05)
W3,

£R2  H4/MAW/D NLRP3 mRNA  ASCmRNA FX} 157K o /x +

215 FUEk W/D NLRP3 mRNA/B-actin ASC mRNA/B-actin
TE 5 X A2 10 4.01+0.22 1.01+0.12 1.02+0.14
P4 8 6.06:0.26" 2.0620.15" 2.04+0.16"
HHI+DDC 4] 10 6.05+0.25" 2.03+0.15" 2.02+0.16"
HHIAGF ) 5t 2 10 5.58+0.2412%

HHI 577 41 10

DDC 4 6

FiE

PAH

1 HHI A £ [ 5073 51, DDC o A& T R R , W/D S A5 IR /T 58, NLRP3 S NOD #EZ R IR (1 45 #0488 3, ASC R PR T A IE B s

., B-actin A B MshEH .

5 1F % %R AT, P<0.05, @ S5HEMIZ A, P<0.05, 35 HHI+DDC 41 4%, P<0.05, @5 HHIL A 41 %, P<0.05, 35 HHI

AR L, P<0.05

K3 KAH/DNEBALF Y IL-6 TNF-o 7 & M MR 4 g B Heie/x + s

415 FUAL 1L-6/(pg/L) TNF-a/ (pg/L) rh bR A I AR F /(<1094 /12 T1H)
EH X R 5 569.91+50.89 506.99+55.48 5.09+1.98

PRI 5 1 692.06+95.26" 1 846.24+99.26" 66.24+2.56"

HHI+DDC £ 5 1 690.58+95.04" 1 840.18+98.98" 65.18+2.48"

HHIAGF AL 5 1069.13+75.1272% 1225.33+84.02"2% 453322229

HHI = 571 1t 21 5 806.63+69.12° 22.63+2.02"

DDC 41 5 2296.69+99.26725 0 80.69+2.56 723V

FI§ 641.52 1561.08

PIy <0.001 <0.001 <0.001

T HHI A MR S G, DDC o AR e IR R , 1L-6 K (I AT 32 -6, TNF-o M MR R SE A ot
D5 1E % % BEZH LA, P<0.05, @ S5HIRIZH 114, P<0.05. @5 HHI+DDC 4[4, P<0.05, @5 HHIKH & 41 %5, P<0.05. G5 HHI

f AL e, P<0.05,



Z % E 25 Anhui Medical and Pharmaceutical Journal 2023 Jan,27(1) <77 -

2.5 & H /N BH A28 NLRP3 | ASC. caspase-1.
TNF-o. IL-6 EARIEER HIEHEXT AL,
HU2H /N B 21 2 NLRP3 \ASC , caspase-1 \ TNF-a,1L-
6 2K 1A T (P<0.05) 5 S AT AH L, HHIAIG L
#4520 NLRP3 , ASC . caspase-1, TNF-a , IL-6 2 |1 3
K FEAR (P<0.05) , H AT 7l 5 48 7% ; DDC 21 /)N B
204U NLRP3 . ASC , caspase-1, TNF-a  IL-6 2 [ & 35
175 (P<0.05) s HHI+DDC 2 SRR 41 41 1L, NLRP3
ASC ,caspase-1 TNF-a \IL-6 £ [ R K 22 5 AL 1127
BEX(P>0.05), L34, K2,

7 8 9 10 11 12
6 - ——— D

L —
4 ——— —
3 - —-—— o
2 R R e —
1 — e - — —

T 1—B WLBIEE 11 (B-actin) ; 2—NOD FE 32 R [ 45 44 15 3
(NLRP3) 53— T AH JC BE SRR 2R 11 (ASC) 5 4— Bk R 2R 1 -1 (cas-
pase-1) ; 5— IR IRIE A F-a (TNF-a) ; 6— 1 A A -6 (11-6) 57—
TF R REZH 5 8— I ZH ; 9—HHI+DDC 2 ; 10—HHI 7 5 2H 5 11—
HHI =544 5 12—DDC 4 .

B2 A4/NEUZHZH NLRP3 (ASC  caspase-1 TNF-a \TL-6 2 1]
PRy Bl R

3 iTig

Jiti 98 5 FE N BB T 2R A e, o iR B £ HL DA
TR SR M UL, T LPS 2 55 22 B T R B0
Wy Joe, Ay | A it S 2 A R g, i P e P 2 P 2R
AL FNGHE I 7= A JOE I N T BB A . 55
A LPS JIT S50 sl it 45 g B2 A R AR
AT TG R 2V 28 & JRAE L. A5 R
5 AL A LPS J7 3 g r /N BRIl S BB | R AR
AU /N R e 22 06058, 1 ol e i JEL 7 B g FL A 3B

T2, 212N W/D  BALF mf & M 20 Jfd [+ 1L-6 \ TNF-o
B i B R AN A E A G T I R X IR HE
Yt ] LI R R | 7 | e A VR Vi A o B PR
S, 5 SCERL T [N BRI A LPS 5 h 5 il
20 205 BAE AR 25 R — 3, $2 /N B 2P il 28 B A i
BRI o

AR, T PUA R OBE R TR DL R R
) 7510 A D T e A S R 2 ) B, 6 P S T
A IR YT M AT A 2%, W A e N B % i
e RV AR R R R AT
SEAR , A LA AT AR A 89S ELRH il i A T e
SEHMT S, HIA K Il 48 95 P & 4 O 57 7E il , T
PR AR g A I, ELR T RO 24 ) 0k
PG ERP % 5 8 RIFIIRTFRICR ™, fa
R BCOR S RTET, I 28R W, BE T AR B I T
I, ARSI AT BT B HCh R i ELRR
It e 2 25, AR 2 AT 5% & L LA B I BT R AL
RCA PR 2R R R, R
TR YR Ml A Z K | DR B R SR, g 2R R
WA R AR IR W 7 -5 D SE AT I E AT g
TH IR, AT B EEPT IR TG I, AR A AR
RS 0 iR B PP 2 1y, AR AR 2 HL A i
AN A LA | TR R R A R 2 4R EUY)
A R AT il 28 S AR SR e /) BRI v T R 2 B Rk A
T 1L-6 R IR K-, IE 56 £ JI B ELA S PR Pt
PRIASCRS s WRP A5 J BR  ME BO K R 3% A 1 5
14 R 6 SR A B (R T VR T, ELRE I e T 3 v
P UE S A R B LA A (R TR AR (A A
FHB BARPLE A ARG . ST PR U .
T AR T AS B 9 400 3 P HHL AT 2P id 2%
ARG RAPER, IR 45T LPS i 1 2 PRI 4/
SUHHI ZEAT FHUGTT . & B HHIUE | 5 5700 H 41 /) B
TCFET, T B I W B s i R RE IR L SR M L 4%

x4 SH/PEIIZHZNLRP3 (ASC  caspase-1  TNF-a | 11.-6 25 [ 35 [L /7 + s

415 U NLRP3/B-actin ASC/B-actin caspase-1/B-actin TNF-a/B-actin 1L-6/B-actin
I R4 10 0.22+0.12 0.290.11 0.25+0.12 0.310.13 0.32+0.13
AL 8 1.01+0.13" 1.03£0.13" 1.06+0.14" 1.13£0.17" 1.16+0.17"
HHI+DDC 21 10 1.02+0.13" 1.04£0.12" 1.05+0.14" 1.1420.16" 1.15+0.16"
HHIAE 21 10 0.83+0.1172% 0.82+0.1272% 0.80+0.1572% 0.86+0.1572% 0.85+0.1572%
HHI &7 41 10 g 0.59=0.1 0.61x0.15729% 0.62+0.14725
DDC 4 6 1.37+0.12" 1.4320.13729% 1.46+0.127
FAE 89.75 74.19 80.38
PAH <0.001 <0.001 <0.001

HE HHI N B SRS, DDC Oy — R A2 3 F R I , NLRP3 S NOD RE 2 AR (1 2544388 3, ASC S I T M SE BE S5 RE B 14, caspase-1 M it
TR FIHE-1,10-6 4 LA -6, TNF-o IR SRFE [ F-a, B-actin N B JILBHEE 1 .
O 1EH % BEZH LA, P<0.05., @ S5HEIHIZH [14, P<0.05. @5 HHI+DDC 41 [t 4% , P<0.05, @5 HHIGH &8 41 [ %% , P<0.05. G5 HHI

R AL e, P<0.05,
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V5 i A5 g B 05 22 %, W/D \TL-6 \ TNF-a 5 2 h
PR AL H I AT RERIA , H HHI & ) 2
Rl A 2R AR G R b S AR IR A
P25 HHI AJ 238 LPS 3500 2 PR il 48 /)N BRUH 2H 2L R
PEI7 , 22 B0 HHI X 20PEG R A — iRy 7 EH . (1
HHI AT 201 Ml R 1 ELAR 23 A= W WL 3 A B
Wy, AR 5% 8 57 NLRP3 28 E 18 % 3 sl 7 HEATHR 9T
A — MR .

RAE I e 20PE il & Y e 2R L Al NLRP3 .
ASC . caspase-1 3 [f] 240 B 4 5iF & G 14, ASC nJ 3% 4
NLRP3 5 caspase-1, 3 & 5 NLRP3 #H B #{ 1% , NL-
RP3 1G AL PSRN 85 1 caspase-1, 5200 11-6 IL-
8 SF R AMEN T 2R3k, TS & — R B S AE K, i
P 1 A S . Madouri %7 & BRAK N A BLIE cas-
pase-1,NLRP3 Fll ASC 135 , AJ A4 Bly T~ ik B il &5
RAEH F ) R, IESE NLRP3/caspase-1 38 15 5 fifi
P AVRAE RNt . A5 & BB 2 /)N Rt 21
ZUNLRP3 mRNA K # 4 . ASC mRNA K % H . cas-
pase-1.1L-6 \TNF-o £ [ A 34 /5 T 1E % 4 HR4H, 45
/B NLRP3 3 B 0E 71 DDC Ji5 , /N BRI 20 2L b %
NLRP3 | ASC 3 Kl ARG R A — AP s /D
B Mty L P N B, A6 T R — 2B 3, i R L 7
I 3 200 i 3 Vi) g 7™ EE Ml 2 2 5 0 4 0 4 DG AR
PRt gk — 20 I E, #2755 NLRP3/caspase-1 i
A0 il 48 /)N BRAR RE S5 I R i 2 2R A5 A7 o i B
HHI A= T 5, /) U 21 21 NLRP3/caspase-1 28 5iE il
& S AH DG B [ IR BRI &, H HHI 5 DDC Bt H]
Jei ,/INEUTTZH 4T NLRP3/caspase-1 4 18 % S A 5¢ 8
I #6355 HHT i 75 2 41 A B2, il 21 4 E #5493 3
75 DDC 7 475 NLRP3/caspase-1 i [ 5% HHI 2%
i i 8 /1N BRI 26 23 4 P 461473 , & W HHLIL A] g 38 3 41
il NLRP3/caspase-1 i ¥ 0T 2035 I 58 /1N BLUAEE Ji
N, G et M4 47

25 I ik , HHI ] 3@ 5 0] NLRP3/caspase-1 i
BRI | R I AR /N BRI S I, G2 it 403, ol 2
PET 2 B I AR T JEBEBRIS AR I . SR, NLRP3
ML A%, Horb B 25 X0 il R IR 7 HoAT 2805
YEH, HHIIR YT 2 il % i) Hofh 207 2 M0 B 1
JE SRR AT .
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