ET TLR4/NF-«B/NLRP3 {55 @BEMAR=—MHERKSHMETHET
liabE R P e A

BAER KRB EZmml IESC BRC EEAER 2 RS UL mER RN i R ER, LS
1T LA T 2 I PR A R A T 2 S0 3 RN T AR B ), N1 S o )25 TR R e, 17 B 545006
2 VP EEZ R, BT 530200]

WE: BB AR =t &% %4 % £ (isodon ternifolius-containing serum, ITS)i@ it Toll # %4k 4(TLR4)/4# B F
kB(NF-kB)/NOD # % &% & 3(NLRP3)1z 5 i@ 353+ g % #E(lipopolysaccharide, LPS)i 549 K S RARNAT 4% % 4n it (Kupffer
cell, KCO)FWMHra, ik 5 EEFRRBKKC, ¥ LPS FFHRRBKKC oA astBa, EALBE, 8
i, PP RR AL (AR AR A 2 fniF 40) . ITS 248, TLR4 MLBfF A28, TLR4 FARTH+ITS 41, MTT &40 R B K B ITS
st KC 3§ 78 % M 69 %7 ; BLISA %4 KC 4886 L #F & & A% -1B8(IL-1B). & 20 FL /% -18(IL-18). I /5 37 5 B T -o( TNF-) |
& oA F-6(IL-6)5%; 3% FH A B (PCR). Western blotting #= %, 9% % 4 KC F TLR4/NF-kB/NLRP3 12 5 i 3%
¥ TLR4., BT «B #H & H a(xBa). F BAKEA B & & #-1(Caspase-1). NLRP3 mRNA #= TLR4. IkBa. #EiL
IxBo(p-IkBa). Caspase-1. NLRP3. NF-kBp65 & & kA t5ol, SR SR st M, &4 KC EiFi ¥ IL-1B.
IL-18. TNF-o #= IL-6 &%, A% P TLR4, IxBa., Caspase-1. NLRP3 mRNA #= TLR4, IkBa. p-IkBa. Caspase-1.
NLRP3. NF-xBp65 & & ¢4 % ik 3 T 8 R EAK(P<0.05 &, P<0.01); 5 TLR4 FLIF A 20 b4, TLR4 [LBFH+ITS 21 Lk % %
FAR K E PR, L = et AR ¥ THRiE L TR TLR4/NF-kB/NLRP3 12 5 i@ %474 KC &1L, Y $ 0 B F 6 &k fe
B, TR BRI IE KR BAF

X$1A: TLR4/NF-<B/NLRP3 1558 ; #E&mM; Zet 553K, &850k

FESES: R285.5 XEkPRERE: A XEHS: 1007-7693(2023)21-2917-09
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SIAA: AZ%, HF, e, % AT TLR4/NF-«B/NLRP3 125 @& A =t A FE 4 bk % mib gL
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Research on the Effect of Isodon Ternifolia-containing Serum on the Activation of Kupffer Cells Based on
TLR4/NF-kB/NLRP3 Signal Pathway

ZHOU Zhipin', CHEN Yong®, WU Ruisheng®, WANG Jingjing®, QIN Le’, HUANG Guidong?, LIU Daihua'"
[1.Liuzhou People’s Hospital Affiliated to Guangxi Medical University, Guangxi Key Laboratory of Clinical Diseases
Biotechnology Research of Guangxi Zhuang Autonomous Region Health Commission(Liuzhou People’s Hospital), Liuzhou
Gastrointestinal Chinese Patent Medicine Engineering and Technology Research Center, Liuzhou 545006, China; 2.Guangxi
University of Traditional Chinese Medicine, Nanning 530200, China]

ABSTRACT: OBJECTIVE To investigate the effect of isodon ternifolia-containing serum(ITS) on the activation of rat
primary hepatic Kupffer cell(KC) induced by lipopolysaccharide(LPS) through TLR4/NF-xB/NLRP3 signal pathway.
METHODS The primary KC of rats were isolated and cultured, and the primary KC induced by LPS were divided into blank
control group, model control group, blank serum group, positive control group(colchicine containing serum group), ITS group,
TLR4 blocker group and TLR4 blocker+ITS group. MTT assay was used to detect the effect of different concentrations of ITS on
the proliferation activity of KC. The content of interleukin-1B(IL-1p), interleukin-18(IL-18), tumor necrosis factor-o( TNF-a)) and
interleukin-6(IL-6) in KC supernatant were detected by ELISA. Fluorescence quantitative polymerase chain reaction(PCR),
Western blotting and immunofluorescence were used to detect the expression of TLR4, nuclear factor kB inhibitor protein
a(IkBa), cysteine protease-1(Caspase-1), NLRP3 mRNA and TLR4, IkBa, phosphorylated IxBa(p-IxBa), Caspase-1, NLRP3 and
NF-kBp65 in KC. RESULTS Compared with the model control group, the contents of IL-1f, IL-18, TNF-a and IL-6 in the
supernatant of KC and the expression of TLR4, IxB o, Caspase-1, NLRP3 mRNA and TLR4, IxBa, p-IkBa, Caspase-1, NLRP3,
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TN R B BE 5 |3 R R IR AR S 35 4: 50 H (LRY GCC202104)
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NF-kBp65 protein in the supernatant of KC in all drug groups were down-regulated or decreased(P<0.05 or P<0.01). Compared
with TLR4 blocker group, the improvement of most of the above indexes in TLR4 blocker+ITS group was more obvious.
CONCLUSION Isodon ternifolia may inhibit the activation of KC and reduce the expression and release of inflammatory
factors by down-regulating TLR4/NF-kB/NLRP3 signal pathway, thus alleviating the inflammatory injury of liver.
KEYWORDS: TLR4/NF-«B/NLRP3 signaling pathway; Kupffer cell; isodon ternifolia; drug-containing serum

Hi 75 4 MY (Kupffer cell, KC)X 4T E W4 fi,
SR TS A AU AR SR AR . KC 7R
AL G N A BB R OCEER, —
5 TH RE VR R 40 TR S R AR URMER, S —Tr
T A R A P R VRN B BTN FEr 4
I 2RI PR S I Y e [F]g BLEE R, W e
ol DXL 28 AR S A1 03 AN B I 114 9 i g B i A2
R4 B (hepatic stellate cells, HSC)J2 2 fifd & L Jii 1)
F AR, NG R AR 4P fiad #E fY
DA WA 1) 53 1 2 (damage-associated
molecular pattern, DAMPs)A] /55 KC i fbIfr=4:
R RAELF MM R, SEmife s HSC i& LA
YA T - Toll BEZAA 4(toll-like
receptor 4, TLR4)ZE—FBEAHNZ K, GRS, &4
HNFER(JEZL M, lipopolysaccharide, LPS) I+
HF AL KC TG Ak, 55 FHCRT I Y 2 A 45
#3P), BFFE M, LPS Fl DAMPs /S TLR {55
AL KC i NLRP3 S /IMA , 58 i 4300 48
PE4I H F i 3 HSC AR

=M A [Isodon ternifolia (D.Don) Kudo]
SEUTUREE A, R e . PRI, BRI
fifreg, FNREER, HT 208 MR T
WAL SRR IR U RIS RS = B RS
2 Ifil ¥ (isodon ternifolius-containing serum, ITS)J
B CCly FrEuK B v i1 e 44k 5 T 4
TLRA {55538 505 A 1 ot — 2B 0F 58 & B, 1TS
Al ] TLR4/NF-xB/NLRP3 {55 F§ i 1k,
WD SE R 1 23k SR, DRI IE A B
M % HE 0T 2F A A A U0, ok, HE i 4
TLR4/NF-«kB/NLRP3 A2 HBHUIPLHI H A, A
it — 05T . KC AR AR I S SE oA S i
BLRPEANM, 28545 HS8 17 TLR4/NF-xB/ NLRP3

HSIEES S T I RAE A b fE . Rk, ASE
Bk LPS PSR REURL KC AR, (RSMIIgE
ITS %} TLR4/NF-B/NLRP3 {5 5 @540 , i#E—
a7 =M E RS R S A A ERIBLT
1 MR
1.1 2 Rzhy)

SRS MARZE T 2019 4F 10 3 H
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Rz TP AR A B A R @S . 20190501, 7
Mo TV, )TV BE 2R AE A AR M O A R
T T AR K8 N = 453K [Leernifolia (D.Don)
Kudo], BAKMIGR( AR 25 A BRA ], it
20180804; #A%: B4 0.5 mg).

SPF 4 SD Mtk K 45 H, R 200~250 g,
W T8 i R e Sk S S AT IR W) [ i 5 R
IES: 430727221101474321; 236 3h 9k P2 4]
HES . SCXK(HH)2019-0004], S35y i F 14 7T
IS SYXK(H:)2019-0001, sh¥scghzs) e
2R s W) S AR RS BEZE 51 25, (e PRt o
2. DW20190329-05. it T v B2k
PR At by, RELE HEEEFTOoK,
P ORRRE L, TR S, 1R 7 d SRR
1.2 3l

LPS. MTT k54 . %k RIPA 414Y/40/Hi%d
i . Trizol regent, 4xBuffer, i E W (4%Z%
FHEE) ., PBST Z vl (bl R ERHEA IR A A,
543514 L8880, M1020, R0O010, R1100, P1016,
P1110, P1031); TLR4 BH W75 (TAK-242)( 3 &
Selleck EWRHEAMRAHE], fit55: S7455); Fetal
Bovine Serum(W KA FEER K /RBHE A, it
5 10099141C); Antibiotic-Antimycotic(100x)
RPMI-1640 17373 E Gibeo A F, #H550H
15240062, 11965092); FIZifi/rZ-6(IL-6). i
IRBE A F -0 TNF-o0) K 0 38057 & (R L 3 PR 6 42 )
B AR A E, iS5k TYMO646Ra ,
JYMO635Ra); 4 4 Mfi /- R -18(IL-18) . 4> &K -
1B(IL-1B) K 3 7 & (B == T PR e 0 A PR 2
", it 5 4> 9 SEA064Ra , SEA563Ra) ;
PrimeScript™ RT Master Mix (Perfect Real Time).
TB Green™ Premix Ex Taq™ II(Tli RNaseH
Plus)[Takara 4= 9 TRE(K# ) A BRAF], 54351
4 RRO36A, RR820A]; Anti-TLR4 Hi{A . Anti-IkBa
T /K . Anti-phospho-IKB  IkBo(Ser32) ¥ & |
Anti-Caspase-1 p20 HT{A& . Anti- NALP3/CIAS1 $T{A |
Anti-beta-Actin(Loading Control) i A (b 5t # B 7
EWEARARAE, #5258 bs-20595R
bs-1287R, bsm-52169R, bs-10743R, bs-10021R,

[ B 2% 2023 48 11 28 40 %55 21 1



bs-0061R); goat anti-rabbi( S #1525 R/AF],
#5 . ab-6721, 1 :4000),
1.3 AR

FilterMax F3 ZUJRERHARY[EA 7 TR (1
W) A PR F 15 FC-1100 AR AL MR A AL (M %
AP AR AriaMx SZFOEE B PCR Y
(Agilent B A FR/AF]); PowerPac Basic HLKIY
Mini Trans-Blot Cell 5 5% EIfH (35 & Bio-Rad
IS A BR /N ]); Tanon 5200 BEHEBUR R GE( 11K
RERHE A BRAH); HWS-28 &)@ /KB #(HiF
FrIRBF AL AT IR A FD) 5 5418R IR B ML [
Eppendorf 23 7]); ZWYR-2102C &R E R 7R
Vit IR (R B s il i PR A FD); TD4
3 0 BIL (T S A S SR AN RS A PR A |
Eclipse Ts2 18 & #0222 06 Wi (H A Je BRANES A
FRAFED,
2 HiE
2.1 MRS S 25 0 A

KK BB YUE R = FHRSIRE, FREL
6 kg —IFHZRZE, 10 f5R/KIZH 30 min, &
JE AR 60 min, 1 350 HJE I E IR,
WESE 2 W FF 3 RBIEATEI25RHk4n 2 )R 2
B 11 BPRFCED 1000 g JiR 24 b B ik 4 F)
1000 mL), fIIA 95%Z Bl e Rk 70%,
RIS 24 ho Z5WAMIEIG AW IR OB, W46
RENRE 297.5 g B RN 5.0%, Bl 1 g BEMY
F 20 g A:24), WHIRAAE . BL200~250 g SD HEPE K
B35 H, BfMLAAL 3 4. a5 HImiE4 10 2, FH
X BEZH [RK KA B 735 24 1ML (colchicine-containing
serum group, CCS)ZH]10 H, ITSZH 15 H, =H
MLTE A HE E 2 T A FERK, PHEEXT IR RE S 45 7
FAKAIBH 0.2 mg-kg™, ITS 414% 80 g-kg ™' Fl 4 (LA
Ay RTHA T SRS, R R S
20K, #LET d, BE 1 G H)E | h B EShkE
2N SmL, FE 2h JEMKIE 1000 xg Bl
15 min J5/0 BMLE , FIAIMFRAS, T 56 C
TEIR KA KIE 30 min, 0.22 pm fHFLIERRRERE, EN
FRIMREE A 25035, —20 CHRAFE L
2.2 JFAR KC s . aifb AR

S WA ST s Ok . KRG I s 1 4
3.5%7K 4 S (40 mg-kg ) RRIBE)E BUE IFAE, PBS
MEEREEERG TS, VRG4S )5,
FATERFA I - LI, 70 wm 240 G 3 16 41

R E AN 22 2023 4F 11 A4 40 4855 21 1

Mok, P IV B EEECR A HBSS Bodl, &
0.1%55 %5 H 11 E F1 0.005% DNasel), 37 ‘CHEK
JHAE 30 min, 1000 xg &.0> 5 min, 3 L3, fHH
PBS HEE MM, HIZ PRI 3 IR, B 15 mL &
D WKINA 50% Percoll, 25% Percoll, i
B, 1800 xg B0 20 min, FETFEERE, HurhiE 2
4L, iMA PBS HEG, B.O7 g, HH 1640
R R TSR, BT 37 °C L, 5% CO,
B3R, KigR 3 hE, dFATHRRARAE, SRR RE A
M, (8 RIENGEEAN, BSR4tk KC, #alifk
B3 H KC PEATH IR
2.3 KC W5 fab s

KC IR 90% 447, H 0.25%]8 - EDTA
Ak, AR 3R 5 R AL F X804 K30 Y
BIamdiab e, AR 3 ATl &S Xt
HEZH . NTJC G RPMI-1640 353535 BRI BR 4 .
fne 50 ng'mL™" LPS 100 uL % RPMI-1640 }535%
ey AEMEH: SHMGEBLHE 240 J5, 724
W, M LPS i) RPMI-1640 524155555 ; CCS 4H -
CCS TiAb# 24h J5, #ZW, & LPS WY
RPMI-1640 5¢ 415353 ; ITS 41 ITS WikbBE 24 h
J5 . FEZHWL, A LPS () RPMI-1640 5845 373 ;
TLR4 FHIKTRIZL: TLR4 BHWHI AL EE 24 h J5, 3¢
FH 7 %] TAK-242(10 pmol'L™"), Jin & LPS ¥
RPMI-1640 5¢4 15575, TLR4 BHKFI+ITS 4.
TLR4 P TAK-242 FiAbBE 24 h J5 , F7REIIFH,
B ITS b3 24 h 5, FEGW, FINAE LPS HY
RPMI-1640 5S¢4 ge Rk el g5 . 54000 ) T4k
PROEEE , WCAE AN B S A0 B 3, R DA N
b5
2.4 MTT R ITS X} KC 354 AY 5200

R T A T RO A, 2k e O IR
il B AN R . ANREAR T 96 fLAk T, FRERIRAT,
FALIA 100 pL. FAYEFAE hiEFE, 2 40Hp
SEETI LIS, TBE 24 h J5 A M EE RS B 19259,
FL 100 uL, ¥ 3 MEAfL. 5%CO,, 37 CHEH 16~
48 h, fEIE W TSR E RO . Bl
A 10 uL MTT %5 mg'mL™", Bl 0.5%MTT), 4k
Ze¥igE 4h, MMA MTT 535 4 h 5, 455l 43I
o BEIERE FIE 245, A 10 pL Formazan ¥
ROV R AR P 490 nm AR 45 £L
PIOEAE (A E), TSRS 25 X KC /Y
P, A2 S v BE A A, IR A A
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YEREL, SRIGTRE1IE S0%IN I ZRm f 2 vk i, B
TR 1Cso. B2 AN IR I 1%, 5%, 15%,
45%, 75% ITS 241, FASFEWEE ITS X LPS 5%
KC 1EALISE , JFA5E 15% ITS ML 25 i,
2.5 SR E R PCR Kl TLR4 . IxBa.
Caspase-1, NLRP3 mRNA {3k

BEANMLE T Trizol 2@, $REUS RNA UL
T, 4 HE HE SRR S U BH B E AT RS R Al
DNA Bl st 45/, 198 cDNA B T-20 CHAAF
R IFH 2724 9148 TLR4 ., IxBa., Caspase-1 .
NLRP3 (X IR K- P, WAL BE 95 °C .
30 s; PCR E¥H(40 TE¥)H 95 C: 55, 60 C: 205,
72°C: 15s; 5IMFHILE 1,

&1 PCRIM’EA
Tab.1 PCR primer information

FEH ElL/2l i
J& /bp
TLR4 iE [ 5°-ATGCCTCTCTTGCATCTGGC-3 272
JZ 1) 5°-ATTGTCTCAATTTCACACCTGGA-3
IkBa 1E [ 5’-CTCAAGAAGGAGCGGTTGGT-3’ 184
JZ ] 5°-CCAAGTGCAGGAACGAGTCT-3’
Caspase-1  [F [ 5°-GGAGCTTCAGTCAGGTCCAT-3’ 139
2 5°-CTTGAGGGAACCACTCGGTC-3’
NLRP3 iE ] 5°-CTGCAGAGCCTACAGTTGGG-3’ 228

JZ 1] 5°-ACCCTACACTAAAAGCGCCC-3

2.6 Western blotting £:l] TLR4 ., IxBa., p-IkBo.
Caspase-1., NLRP3 & F ) 5%iA

W SE AL AL, Wi B PBS Mk 2 Wk, KA
AT 2 mL BODEETIKE L, HiEERN RAPI
2 D B 2% 2 30 min, 21 000xg B5.0> 5 min,
IR A BCA VRN E 8 11 & 2 Je DR 3 2R 1 ik
B, SRIEHEATHIK, TR, R RO B R
B 3 he AR —Pih 4 C BE
12 h, Pei 3 K, BEBOATE 1 4000 HLBIFR
() —Hirh 37 CHEHE, 2 h J5H ECL &AA5] %k
T, FRERSUGAL i TR A
2.7 BREDICIEA IkBa, p-IkBo, Caspase-1.
NLRP3. NF-kBp65 &[5

MRS U , WA s, {6 PBS
VRGN 3 K. iR TTE 4% 2 R P E 40
10 min, FvK PBS %k 3 K, H&A 1% BSA.
22.52 mg-mL™" H &R PBST(PBST+0.1% Tween
20)% 8 30 min, IEFRRMELSGHMEADUA, =
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BT, AMBUAENRE I E 4, 4 Cil iy
B %%, F PBS PE%40 3 ¥k, K 5 min,
FiRT, APUROEIFE 1 h, PBS AOLUEAANIE
3 ¥Jri, F Hoechst & 1 min, FfJ5AFHZEE R
AR
2.8 ELISA f&: IL-1B., IL-18, TNF-a il IL-6 )& &

KC Fi5¥ IL-1p. IL-18, TNF-o 1 IL-6 )%
FH ELISA M2 o S0 T ARk 20 T i s 0
2 000xg B0 20 min, 4 C, FIEWEHEHEL
B . A AN F ELISA 7R & vt 45
BOR SR
2.9 GiilsabE

BARAL TR ] SPSS 24.0 #7588 EU R H
ST, THERIH X £ Fon o 4L BRI
HZE 2081, P<O.0SEREFHGI¥#EL,
3 FR
3.1 R KC o B iR e 4

B REUG K BUEAR KC, i s S R
ERATAR I AR 2 AR, il P e . $55% 48 h
J& . AR A ) JE R RO, B K/ NE 2 2
A A, Rt R3S 2 AR KC B Essit
6 h &, AU T TSR S 40 i T N A K
W 2t o 45 R R I A B I R K BURAR KC B
IEH P E A DIRE . Z5 AR ILEL 1~2,

1 ARERKC Z#HETRIA
AR KC(100%); B-43 B35 5% 48 h 1Y KC(100%),
Fig. 1 Performance of primary KC in rats under microscope

A-KC(100x) after changing liquid; B-KC(100x) isolated and cultured
for 48 h.

2 ARERKC &F%E7 6h 5 RIL(100x)
Fig. 2 Performance of primary KC in rats after
phagocytosis of ink for 6 h(100x)
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3.2 ITS X REEAR KC 191 J15¢ 0

VA 1TS XF KC {1 1852, 5k H— R5IA
R E (1%, 5%, 15%, 45%, 75%)f) ITS T
KC. MTT #5887, ITS % KC #HZ 1Cso N
18.88%, TEASZMAAMIIEHEAVIHAL T, P 15%
TG M AR R . BRI 2,
FT2 TEWKEITS ¥ A RER KC #EE A B

Tab. 2 Effects of different concentrations of ITS on the
proliferation vitality of primary KC in rats

ITS HEE/% KC 45 R/% ICs0/%
1 87.8
5 73.5
15 60.9 18.88
45 375
75 119

3.3 ITS %f KC # TLR4,IxBo. . Caspase-1 ,NLRP3
mRNA 3K 150

52 FXT A AH L, BRI 2 TLR4, IkBa.,
Caspase-1, NLRP3 mRNA ik i F+ & (P<0.01);
SRR AR, 25 H 4 TLR4 . IkBa .
Caspase-1, NLRP3 mRNA FirEF TG IEE X ;
SR ARZH A EE , ITS 2, TLR4 BHIKG7I41 . TLR4
RHIETFAI+ITS 411 CCS 41 TLR4 . IkBa., Caspase-1.
NLRP3 mRNA )31k i FE I (P<0.01); 5 TLR4
FHWrFI 2 b %, ITS 41 TLR4, IxBa, Caspase-1.
NLRP3 mRNA ik 504011247 X, TLR4 FH
F+ITS 20 TLR4, Caspase-1 mRNA ik I 2 [
(P<0.05), IxBo. mRNA FEik[E{E(P<0.01), 5004 3.,
3.4 ITS Xf KC ' TLR4 .IxBa.p-IkBa ,Caspase-1
NLRP3 & H &5 15

HAS X A AH L, BRI fRZH TLR4 | IkBa.,
p-IxBa. Caspase-1. NLRP3 & FH&IAH BT &

%= 3 ITS %t KC # TLR4.IxBa. Caspase-1.NLRP3 mRNA
KIAAE (X ts, n=3)

Tab. 3 Effect of ITS on the expression of TLR4, IkBa,
Caspase-1, NLRP3 mRNA in KC (x £s, n=3)

215 TLR4 IxBa Caspase-1 ~ NLRP3
25 X IR 1.01£0.16"  1.01£0.17" 1.01+0.13"  1.00+0.08"
AL HRZ 4.64£126 3.26x0.84 4.67£1.10  5.05+1.36
25 IMLYE 4L 437+1.11  3.02£0.35 4.58+1.14  4.61£1.27
CCS 4 1.73£0.24Y  1.46£0.32" 1.80+0.39" 1.88+0.62"
ITS 41 2.58+0.85" 2.10£0.39" 2.48+0.68" 2.64+1.00"

TLR4 BHMFI4H 235£0.43" 2.08+0.51" 2.44+0.54" 2.59+0.90"

TLR4 BHW+ITS 20 1.48+0.37"% 1.48+0.30" 1.60+0.48"% 1.77:0.34"

T SRR IRALLEEE, VP<0.01; 15 TLR4 FHITRILLILEE, PP<0.05,
IP<0.01,

Note: Compared with the model control group, "P<0.01; compared with
TLR4 blockers group, ?P<0.05, P<0.01.

(P<0.01); SHRIXTRRAIAH L, 25 HIME 4 TLR4 .
IkBa. p-IkBa. Caspase-1, NLRP3 fHHEIAER
TG4 s ITS 240 TLR4, p-IxBa & [ i5M
K (P<0.05 8% P<0.01); TLR4 PHIKi57 41 TLR4 . IxBo.
p-IkBa £ 13235 FR(P<0.05); TLR4 FHIET 721
TLR4 . IkBa. p-IkBa & 15K (P<0.05), CCS
4 IxBa. p-IxBa. Caspase-1 #1315 i A
(P<0.01), TLR4. NLRP3 & [1 &A% (P<0.05),
TLR4 BHW#]+ITS 41 TLR4. IxBa. p-IkBa .
Caspase-1, NLRP3 #1135 B i FEAR(P<0.01),
5 TLR4 BHWiFIZHAHLL, 1TS 41 TLR4. IxBa,
p-IkBa. Caspase-1, NLRP3 & HEirEF LT
247 S, TLR4 BHWTHI+ITS 2 p-IxBo. NLRP3 &
35 B EFRR(P<0.01), 45503 4 FIK 3,
3.5 WEEDVOLSHT KC H IkBa, p-IkBo, NF-
kBp65. NLRP3 . Caspase-1 £ H M F ik EH

o A A, BRI A kBa .
p-IkBa. NF-kBp65. NLRP3, Caspase-1 £ [13%ik

%<4 ITS 2t KC # TLR4. IxBa. p-IkBo. Caspase-1. NLRP3 & & k&K F1EF (X +s, n=3)
Tab. 4 Effect of ITS on the protein expression levels of TLR4, IxBa, p-IxBa, Caspase-1, NLRP3 of KC(X £, n=3)

20571 TLR4 IxkBa p-IkBa Caspase-1 NLRP3

= popicti| 0.32+0.20 0.16+0.03% 0.30+0.08% 0.20+0.09? 0.33+0.07%
IR A2 0.820.20 1.13+0.16 0.88+0.13 0.98+0.06 1.17+0.11

25 HIE 4 0.8640.18 1.47+0.38 0.72+0.16 1.15+0.19 1.34+0.07
CCS 41 0.43+0.07" 0.53+0.10? 0.49+0.18% 0.60+0.12% 0.61+0.11"
ITS 4 0.46+0.14" 0.77+0.14 0.65+0.12% 0.78+0.24 0.77+0.09
TLR4 BHKI4L 0.43+0.07" 0.67+0.09" 0.63+0.10" 0.79+0.12 0.89+0.23
TLR4 BHWIFI+ITS 41 0.25+0.07% 0.56+0.13% 0.37+0.10%% 0.27+0.09? 0.46+0.072

T SRR g, VP<0.05, PP<0.01; 5 TLR4 FHWHI4 LLEL, PP<0.01,

Note: Compared with the model control group, "P<0.05, 2P<0.01; compared with TLR4 blockers group, *P<0.01.
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TLR4[ -~ e e = —= =— =~ | [10kDa
IKB(xI ---—-———|36kDa
PIKBO [ ——————— | 36 kDa

Caspase-1 | - . — — — — | 20 kDa
NLRP3 |
B-actin | . - ———— | 42 kDa

& & F PP \‘g@\‘”‘?’ &
X

-----.—.| 118 kDa

SIS\ S
Q%

&3 ITS % KC & TLR4.IkBo.p-IkBa. Caspase-1 . NLRP3
ek &8 A

Fig. 3 Effect of ITS on the expression of TLR4, IxBa,
p-IkBa, Caspase-1, NLRP3 protein in KC

B3 FFHP<0.01); SEADGRAA L, 25 A IS
2 IxBa 25 1 2 5K (P<0.05),, p-IxBo. . Caspase-1 .
NLRP3 . NF-«kBp65 1 FEIAFH TR, ITS 4
IxBo., p-IxBa. Caspase-1, NLRP3, NF-kBp65 %
25354 (P<0.05 B P<0.01), TLR4 BHErI4 .
CCS 4 H1 TLR4 PHEFI+ITS 44 IxBa. p-IkBo.
Caspase-1, NLRP3 ., NF-«kBp65 & [ #1544 g & %
i (P<0.01),5 TLR4 BHIBTHI41H] X, ITS 41 A1 TLR4

RT3 +1TS 20 H IkBo. . p-IkBa ,Caspase-1 ,NLRP3 |
NF-kBp65 [k 2 R RG24 o SRR
5 FI&l 4~8,
3.6 ITS %} KC # IL-1B, IL-18, TNF-a il IL-6
B

523X AIAH L, BRI R TL-18 IL-18.,
TNF-a Al IL-6 5 & T (P<0.01), S48 %] B 20 A4
b, 2SI IL-1p. IL-18, TNF-a il IL-6 7
2R IG A X, CCS 4 F1 TLR4 FHLIKiHI+ITS
21 TL-18, TNF-a, IL-6 il IL-1p & 44 i 2 A
(P<0.01), ITS ZH#1 TLR4 PHW#4H IL-18 . TNF-a
I IL-6 7 i 3 AR (P<0.01), IL-1B A& EFEAR
(P<0.05). 5 TLR4 FHWrIZHAHLL, ITS 41 IL-1B.
IL-18, TNF-o il IL-6 & wERGI#E L,
TLR4 PFHWr ] +ITS 20 IL-1B. IL-18 & & &A%
(P<0.05), TNF-a fll IL-6 S22 R G5 L.
R ILER 6,
4 g

P 2 BN 45 4k L0 AN B A6 25 K 2 5018
JHE W A L [ R 3R, AR AIE 2 216 K A 73 44t L
PTG PR A A AR PR U KC AR — A R

%5 ITS xt KC ¥ IxkBa. p-IkBo. NF-xBp65. NLRP3. Caspase-1 & & &k KT #m(Xts, n=3)
Tab. S Effect of ITS on the expression of IkBa, p-IkBa, NF-kBp65, NLRP3, Caspase-1 protein in KC(x s, n=3)

205 IkBa p-IkBa Caspase-1 NLRP3 NF-«xBp65
23 IV IR 1.00+£0.27% 1.00£0.37% 1.00+0.26% 1.00+£0.37% 1.00£0.29%
IR X E 2H 4.39+0.27 3.86+0.44 4.00+0.52 4.19+0.55 4.77+0.11
25 LT 41 3.38+0.60" 3.48+0.52 3.88+0.75 3.96+0.64 4.17+0.64
CCS 4 1.04+0.26” 0.98+0.16% 1.14+0.26” 1.12+0.19” 1.35+0.29”
ITS #41 1.09+0.17% 1.31+0.17% 1.15+0.29" 1.21+0.21" 1.50+0.26"
TLR4 BT 51 41 2.55+0.11% 2.5140.63% 2.64+1.10” 2.80+1.06” 3.66+0.97%
TLR4 FHWHI+ITS 21 2.7120.307 2.53+0.23% 2.85+0.43% 2.73+0.32% 3.06+0.44%
e SRR, VP<0.05, PP<0.01.
Note: Compared with the model control group, Dp<0.05, 2P<0.01.
= 6 ITS xf KC # IL-1B. IL-18. TNF-o 7 IL-6 & B (X +s, n=3)
Tab. 6 Effect of ITS on the contents of IL-1p, IL-18, TNF-a and IL-6 in KC(X £ 5, n=3) pg~L_1
20571 IL-1B IL-18 TNF-a IL-6
25 A R 4L 1 106.63+229.67” 347.90+203.22% 279.28+186.92% 82.86+16.68%
BRI A 2 2 995.19+320.72 1 857.384235.23 1 602.65+170.84 353.78+46.51
25 [ L 41 2 964.24+476.63 1 670.314246.05 1 543.994225.93 279.11+38.73
CCS 41 1169.45+116.18% 412.92+213.10% 302.95+161.47” 166.51+25.45%
ITS 41 2059.71+417.99" 660.83+235.48% 546.03£160.41% 200.45+45.58%
TLR4 BHKFI 4 2138.32+711.52" 834.16+144.61% 609.99+315.32% 139.67+63.407

TLR4 BHWTFI+ITS 41

1 278.00+460.372% 259.15+200.90%

278.46+124.66%

87.06+50.99%

. SEXIRA A, VP<0.05, PP<0.01; 5 TLR4 BLEHI41HE:, YP<0.05,
Note: Compared with the model control group, "P<0.05, 2P<0.01; compared with TLR4 blockers group, ¥P<0.05.
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Fig. 4 Expression of IkBa protein in KC

DAPI staining blue represented the nucleus, green represented the target
protein.

Nucleus p-IkBa Merge
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5 p-IkBa & G KC F iR A IFIL
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Fig. 5 Expression of p-IkBa protein in KC

DAPI staining blue represented the nucleus, green represented the target
protein.

Nucleus Caspase-1 Merge
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Fig. 6 Expression of Caspase-1 protein in KC

DAPI staining blue represented the nucleus, green represented the target
protein.

FE RPN, AEP T HLR G BE N . FEPURR
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Fig. 7 Expression of NLRP3 protein in KC

DAPI staining blue represented the nucleus, green represented the target
protein.

Nucleus NF-xB Merge
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Fig. 8 Expression of NF-kBp65 protein in KC

DAPI staining blue represented the nucleus, green represented the target
protein.
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12 CCL SR RE M1 5 TLR4/NF-«B 17
Sl BN . BRI, SRS
Al N8 NLRP3/Caspase-1/GSDMD 15518 %
TE AT TS A, DT CCLy BrEk iR
FUHFZF 44 . 28 E 050 KC VE R 281 4 i 7E {1 1 1
e i R B HE T OREEE, it — R =
M 2R SEAETE AR X KC IE ARSI, SR B i
ATV, BERE ITS VRN SLI0RE  THl KC, [
] = M- 45 3%5# 7 TLR4/NF-xB/NLRP3 {3 5 %
I KC ik, IR I IE 5 M 4F 4t
RIESENFEF A R R L &R, KC BTk
FESFRE 9 5 RN IR 3 2R ek i) & R AN iR Oy
] 4% 25 AR AT, Toll BE524K TLR4 2% IRk
FHF AT FAL (PAMP) TR 32 44, ] Az i) 155 Ji
PRI S b e KA g 51, TLR4 521432 3]
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WA 9 VA5 MR B0E kB #AE(IKK), 2 it
IkBa(NF-xB 1 & (1) B AR 1L WA, b i
1% NF-xB {i#F 4 2 1 41 M [ 1 2 R (40 TNF-a 11
IL-6)f IR A% N p-NE-xBp65 kT il
il JRESE R %, M2 LPS 53076k KC 12
RSP TNF-o, IL-6 S &K 72U, NLRP3 i
MR AZ IR T R AL S A 52 A& 3(NLRP3)., 1}
T AH K BE 5 AE 7R 1 (ASC) . Caspase-1 Fij{& pro-
caspase-1 e —FMEZEAEZGY, BUUALR
I RS B BN, KC f NLRP3 R
IS 222 3 Caspase-1 (9335, R4 A
F IL-18 1 IL-18, SHEOFAERMEBR. NF-«B
FE NLRP3 RAE/IMA A gt el 25 G EH
NF-«kBp65(NF-«xB W H07)fiES5 A NLRP3 Jii 87
[t NF-JB J¥%1 253458 NLRP3 7352420, i
NLRP3 45F /MATE ER# (K NLRP3, Caspase-1 .
IL-1B F1 IL-8 HYRIAIG I, Ml LPS #5531
KC 5P ABFge & B ITS Al FRAR K U
KC ' TLR4 . IxBa., NF-kBp65 . NLRP3 ., Caspase-1
fr2eik, W kBa & A BERR 1L NF-xBp65 & H
BB, J/b IL-18. IL-18. IL-6 1 TNF-a )3
R, M TS WG E 9 A7 T i
TLR4/NF-kB/NLRP3 {5538 4 KC {Hfk. It
Ak, AHEET TLR4 BHETFHIZH , 1TS 244 TLR4/NF-«xB/
NLRP3 {5 5 #g Ao T RIS T 2 5
TLR4 BHIFI+ITS 41 TLR4 . IxBa. p-IkBa. NF-
kBp65. NLRP3, Caspase-1 FikFEfk, RIAEMHT
B>, $8 =453 5 TLR4 BHIBHH E A
FIFEHT, =M AR T aERR T BT TLR4 SZ{R41,
W RV 5 HADAG SR AR s A ] KC
ko

ZE bk, AR ER, ITS fEfg il
LPS S A K BUSACHT KC 71k, B3 T4 TLR4.
IkBa. NF-kB. NLRP3. Caspase-1 F&F ik, i
il NF- kBp65 & 1% , &A% IL-1B . 1L-6 . IL-18
Fl TNF-o 9335, HIL, ARV ITS Al #i
KC ik, WRFIESAE, AR HPLHI AT 5E 5 F A
TLR4/NF-kB/NLRP3 {5538 #§iGifk, Wi/b 4 5E A
T B R e A DT 38 T JE R RE A A 06 . AR
WFFE M4 K FHIESE T TLR4/NF-kB/NLRP3 55
WS E T = EHR S KC iEfbid 2 =t
Fr 2R UM 5 R0 KC Fh NLRP3 S8/ MAA i
HSC ik, hmsit—mioe, H T E =F5
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