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[(# ZE] HBHM: HTEREZH (BRPS) XMAEZHE (LPS) 550 THP-1 W40 Ml 48 5 S b 1Y 5%
ma, ORI HEAEIALE . 5k K THP-1 i 40 oAk B Wi i, SR LPS 5 THP-1 B Mg 4 i,
HALRIER Y . CCK-8IEM M AW E (0. 100, 200, 500, 1000F12 000 pug-1L ") LPS KA Ak
(0. 12.5, 25.0, 50.0, 100.0f1200.0 mg-L~ ') BRPS 4 ¥ 5 THP-1 E W 40 il /7 1% %, 1 BUs 42
TGS . K THP-1 E WEAN M 4> A28 (4l BERI4L . ik BRPS 4L (25.0mg-L ' BRPS) .,
#) & BRPS 20 (50.0 mg-L ™' BRPS) Hl#l# BRPS 41 (100.0 mg-L ' BRPS) . 2% JH P38 1 4l 51
SB203580. ERK #I{il] U0126 . c-Jun Z 5K i ¥ i (INK) 441 771 SP600125 Fl#% A+ kB (NF-kB)
041 F BAY11-7082 %F THP-1 40 M A7 56 0E . 75 B THP-1 400, 4r R xd B4l . LPS 4l # w4l .
100. 0 mg-L " BRPS #H A4l 5] +100. 0 mg- L. ' BRPS 4 . BHI G W FHA 5 (ELISA) 324 I 4% 41
THP-1 B W40 i 5% 252 %0h BB R E I 7 o (TNF-) . E40A 2 (IL)-6 FIIL-18 K, 2, 7- &
KHFE LR (DCFH-DA) % % 48 41 12 K W 4 41 THP-1 B W 40 fd b 3% # %0 (ROS) /K -F,
Hoechst33342/P1%¢ 6 Ye {075 M4 25 20 THP-1 20 I B8 45 155 0, JC-1 2 6 e €0 7 WL 42 45 4 THP-1
I 200 S A I R, 7, A P S A I 4% 41 THP-1 B M40 i P SR S i 2 (COX-2) . il B Rk
HBL (HMGB1) . NODFEZ KRR A Z5 M BUAR G 113 (NLRP3) . & 2F e &2 (1 K 4 2R 45 11 i
(Caspase)-1, {H#ED (GSDMD)-N, IL-13. ZZFiHIbE A (MAPK) #1NF-«B X EH £
KK, BER: CCK-8EMM, LPSHRE R 100~2 000 pug-L "0, THP-1 W4l Ml f7 15 %24 >90% ;
H0opg-L "LPSH A&, 100, 200, 500, 1000412000 pg-L ' LPSH THP-1 F W40 i 15 37 %+ 11.-6
KW R T (P<<0.05), $27 B W20 M 2 0 S 0 B e g ik, BURCRE T 100 pg- L' LPS i g R A
AL 12,5, 25.0. 50.0, 100.0F1200.0 mg-L~"' BRPS £ ¥ THP-1 H W41 s, THP-1 W40 i 7735
RO A 91.2% . 93.8% . 91.4% . 90.6% A191.8%, #EHL25.0, 50.041100.0 mg-L. " BRPS{EN
JREESI R AR . R AT E R R BRPS 25 . ELISA B, S8 (4l s, BRI THP-1 E w40
85 SR P 1L-6, TNF-a Al IL-13 KF 3B B F & (P<<0.05); SHEMA i, k. hH&EFE
BRPS 20 THP-1 E W 4 M 55 72 i Hh IL-6 . TNF-o FIL-13 7K -3 B W BE AL (P<<0.05). DCFH-DA %
JEEREH AT, Ha 4 e, AN THP-1 B W40 ROS KSEBT 8 JH i (P<C0.05); SR
P, M. sl BRPS 40 THP-1 H 40 i ROS /KF- 3B B F& A% (P<<0.05). Hoechst33342/PI
FEOGYe A WAL, HAS A R, BRI THP-1 F Wk 40 A B 450 0 72 5 W) B s 5 B8 0 4 Le
ik . b Al 50 & BRPS 4 THP-1 Wi 40 i 585l £ A B W] o2 o JC-1 980 e vk W48, = H 4
THP-1 E W 20 2R R Bl 55 s S5 a8 (AL g, BRLZ THP-1 B Wi 41 i 2O 4% 85 5 e 47 B 8 %
s SRR Er, K. hAE R i BRPS 20 THP-1 W 200 i 28 s 4 145 55 o, 437 28 7 T 5 o 2 11 Bl i
K, 525 qaithdr, BRI THP-1 B W40 b COX-2, HMGB1, NLRP3, Caspase-1, GSDMD-N
A IL-1B8 2 11 £ 35 /K F B p-P38/P38. p-ERK/ERK. p-INK/INK il p-NF-kB/NF-kB Lt {6 ¥ B & T} &=
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(P<<0.05); SR thdr, & Fl i BRPS 40 THP-1 F B4 i o HMGB1. NLRP3. Caspase-1,
GSDMD-N Fl IL-1B8 # H # ik /K F & p-P38/P38. p-ERK/ERK. p-JNK/INK il p-NF-kB/NF-kB L. {f
Y0 B FEAL (P<<0.05), f&#|& BRPS 4 THP-1 F BE 40 i h NLRP3, Caspase-1 Fl 1L-18 2 11 %35 7K
SEHIIH AR (P<<0.05), & BRPS 40 THP-1 B BE40 i COX-2 2 11 R kK F I BFFEIE (P<
0.05); SxtMatbdr, LPS4 THP-1 E W40 HE p-P38/P38. p-ERK/ERK. p-JNK/JNK F1 p-NF-kB/
NF-kB H:{E&H B E AR BT (P<<0.05); HLPSA#, MflF4 . 100 mg-L "
BRPS 41 F#0 il 5 +100 mg-L ' BRPS 41 THP-1 E I 40 g *f p-P38/P38., p-ERK/ERK. p-JINK/INK
Fl p-NF-kB/NF-kB LA J 1L-18 2 [ R A A B B AL (P<C0.05) 5 Sl 4l b, 7+
100 mg-L ' BRPS 41 THP-1 F W4 il p-P38/P38. p-ERK/ERK. p-JNK/INK Al p-NF-kB/NF-kB H.
P B R (P<<0.05). %3 : BRPS I THP-1 40 M0 W 40 i i 48 h f v, AL 7T fiE 5 BRPS #
& MAPK # NF kB {5 518 A % .
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Inhibitory effect of Boschnikia rossica polysaccharides on THP-1
macrophage inflammation and its mechanism

MA Xinyue'?, XU Hui*, DIAO Jiawen?, JIN Aihua', QUAN Jishu®
(1. Department of Clinical Laboratory , Affiliated Hospital, Yanbian University, Yanji 133000, China;

2. Department of Biochemistry and Molecular Biology, School of Medical Sciences, Yanbian University,
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ABSTRACT Obijective: To discuss the effect of Boschnikia rossica polysaccharides rapa polysaccharides
(BRPS) on lipopolysaccharide (LLPS) -induced inflammatory responses in the THP-1 macrophages, and to
clarify its mechanism. Methods: The THP-1 monocytes were differentiated into the macrophages, and the
inflammation model was established using LPS to induce the THP-1 macrophages. CCK-8 method was
used to detect the survial rates of the THP-1 macrophages after treated with different concentrations (0,
100, 200, 500, 1 000, and 2 000 ug-L ') of LPS and different concentrations (0, 12.5, 25.0, 50.0,
100.0, and 200.0 mg-L~") of BRPS to select the concentrations for the subsequent experiments. The
THP-1 macrophages were divided into blank group, model group, low dose of BRPS group (25.0 mg-L ™"
BRPS), medium dose of BRPS group (50. 0 mg-L ™' BRPS), and high dose of BRPS group (100. 0 mg-L ™"
BRPS). P38 inhibitor SB203580, ERK inhibitor U0126, c-Jun N-terminal kinase (JNK) inhibitor
SP600125, and nuclear factor of kappa B(NF-kB) inhibitor BAY 11-7082 were used to verify the effects on
THP-1 cells. The THP-1 cells were divided into control group, LLPS group, inhibitor group, 100. 0 mg-1.™"
BRPS group, and inhibitor+100. 0 mg-L.~ ' BRPS group. ELISA method was used to detect the levels of
tumor necrosis factor « (TNF-«) , interleukin (IL) -6, and IL-18 in culture fluid of the THP-1
macrophages in various groups; DCFH-DA fluorescence probe method was used to detect the reactive
oxygen species (ROS) levels in the THP-1 macrophages in various groups; Hoechst33342/PI fluorescence
staining method was used to detect the membrane damage in the THP-1 macrophages in various groups;
JC-1 fluorescence staining was used to observe mitochondrial membrane potential in the THP-1
macrophages in various groups; Western blotting method was used to detect the expression levels of
cyclooxygenase-2 (COX-2), high mobility group protein B1 (HMGB1), NOD-like receptor thermal protein
domain assciated protein 3 (NLRP3), cysteinyl aspartate specific protease (Caspase) -1, gasdermin D
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(GSDMD) -N, IL-18, mitogen-activated protein kinase (MAPK) , and nuclear factor-kappa B (NF-«B)
related proteins in the THP-1 macrophages in various groups. Results: The CCK-8 method results showed
that when the LPS concentration was 100—2 000 pg-L. "', the survival rates of the THP-1 macrophages
were over 90%. Compared with 0 pg-L~" LPS group, the IL-6 levels in culture fluid of the THP-1
macrophages in 100, 200, 500, 1 000, and 2 000 pg-L~' LPS group were increased (P<Z0.05),
indicating a significant enhancement of the inflammatory response in the macrophages, so 100 pg-1.~"
LPS was used to construct the inflammation model. After treated with 12.5, 25.0, 50.0, 100.0, and
200.0 mg-L~" BRPS, the survival rates of the THP-1 macrophage were 91.2%, 93.8%, 91.4%,
90.6%, and 91.8%, respectively, so 25.0, 50.0, and 100.0 mg-L ' BRPS were selected as the drug
concentrations for low, medium, and high doses of BRPS groups in the subsequent experiments. The
ELISA results showed that compared with blank group, the levels of I.-6, TNF-«, and IL-1f in culture
fluid of the THP-1 macrophages in model group were increased (P<C0.05); compared with model group,
the levels of IL-6, TNF-a, and IL-18 in low, medium, and high doses of BRPS groups were decreased
(P<C0.05). The DCFH-DA fluorescence probe method results showed that compared with blank group,
the ROS level in the THP-1 macrophages in model group was increased (P<C0.05) ; compared with model
group, the ROS levels in low, medium, and high doses of BRPS groups were decreased (P<C0.05). The
Hoechst33342/P1 fluorescence staining results showed that compared with blank group, the degree of
membrane damage in the THP-1 macrophages in model group was increased ; compared with model group,
the degrees of membrane damage in low, medium, and high doses of BRPS groups were decreased. The
JC-1 fluorescence staining results showed that compared with blank group, the mitochondrial membrane
potential in the THP-1 macrophages in model group was decreased significantly ; compared with model
group , the mitochondrial membrane potential in low, medium, and high doses of BRPS groups were
increased gradually. The Western blotting results showed that compared with blank group, the expression
levels of COX-2, HMGB1, NLRP3, Caspase 1, GSDMD-N, and IL-13 proteins and the ratios of
p-P38/P38, p-ERK/ERK, p-JNK/JINK, and p-NF-kB/NF-kB in the THP-1 macrophages in model group
were increased (P<C0.05); compared with model group, the expression levels of HMGB1, NLRP3,
Caspase-1, GSDMD-N, and IL.-1p proteins and the ratios of p-P38/P38, p-ERK/ERK, p-JNK/JNK, and
p-NF-kB/NF-kB in the THP-1 macrophages in medium and high doses of BRPS groups were decreased
(P<C0.05), the expression levels of NLRP3, Caspase-1, and IL-18 proteins in the cells in low dose of
BRPS group were decreased ( P<C0.05), the expression level of COX-2 protein in the cells in high dose
of BRPS group was decreased ( P<<0.05). Compared with control group, the ratios of p-P38/P38,
p-ERK/ERK, p-JNK/INK, and p-NF-kB/NF-kB, and the expression level of IL.-18 protein in the THP-1
macrophages in LPS group were increased (P<C0.05) ; compared with LPS group, the ratios of p-P38/
P38, p-ERK/ERK, p-JNK/JNK, and p-NF-kB/NF-kB, and the expression level of IL-18 protein in the
THP-1 macrophages in inhibitor group, 100 mg-L. ' BRPS group, and inhibitor+100 mg-L ' BRPS
group were decreased (P<C0.05); compared with inhibitor group, the ratios of p-P38/P38, p-ERK/ERK,
p-INK/JNK, and p-NF-kB/NF-kB in the THP-1 macrophages in inhibitor+100 mg-L.~" BRPS group
were decreased (P<C0.05). Conclusion: BRPS inhibits the inflammatory response of the THP-1
macrophages , which may be related to the MAPK and NF-kB signaling pathways regulated by BRPS.

KEYWORDS  Boschnikia rossica polysaccharides; NOD-like receptor family pyrin domain-containing

protein 3; Mitogen-activated protein kinase; Nuclear factor-kB; Pyroptosis
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TIPSR B 25058 Y R I B i A v
it A B RAEH . W5t 7 s BRPS HA 4t
2. PO BT A AL A 25 BAE T . BRPS AT
TR, AR A, BAAEEZ 025 N E,
X BRPS (o8 B B2 L

MUK Z BN RS 257 AR B A R, I 4%
SR S B , ST SUE S, (H R BE I S S
N 23 X AL S AR E . NOD K 32 AR # 1
g5 M) 3 M 2 B B3 3 (NOD-like receptor thermal
protein domain associated protein 3, NLRP3) # it
AN JE B NLRP3. P8 12 AH ¢ B &L FF & [
(apoptosis-associated speck-like protein containing a
CARD, ASC) HI& ot &0 M2 19 X 4 2 B2 & 11 i
(cysteine aspartic specific protease, Caspase)-1 Hij {4
(Pro-Caspase-1) WM m T FEAZ AW, Hi
I 5T AN AR R T, SR A R T Y
28 M 8 G % 22 R )F 05 AL 2R B B (mitogen-
activated protein kinase, MAPK) i % Fl# H F kB
(nuclear factor kappa B, NF-kB) i i nl AFTE T
W NLRP3 & AE/MAE . NLRP3 48 5 /& 0 5
A Kt Pro-Caspase-1 87 Y] 2 B AT 1 ¥ 19 Caspase-1,
It Ak 1% 4k # Caspase-1 U1 I T L& 1 K & D
(gasdermin D, GSDMD), FfiJ5 GSDMD HJ N ¥ i
Ph R Be (GSDMD-N) 5672 2 40 JE W IR )2 3P
BCALTR 4 BN A8 0 e %, fe e At i ik
2, U AR Y B R RE T, R A0 AN
R T, GIRMURR RAE R

g Z B (lipopolysaccharide, 1LPS) J& 4l i 4f
P BE ) E B A, AT A S LR e R g R A2 K
iy, MBI K RAERN YL E WA TE 9 E
N R SCHEVE AT, HAT A M R AE I T2 5
BUIR G B 2% . BF9E ™ B b Ui BE (phorbol
myristate acetate, PMA) 7] i3 A B 4% [ Il 9 4
g THP-1# Ak 0 B0 . {5 BRPS i id MAPK Al
NF-B i s 0F THP-1 B 40 i % 45 51 5 4F HT i 2
EHLHI AR S W], R, AP AR BRPS (1)
PR A B H X MAPK I NF-«B {5 75 1 19 52 00,
4 BRPS (11l R $2 15 %
1 MBE5FE
1.1 #Hyp mie. . £2RXAFMNE BRPS (F&
H86.5%), WHBEULL PRI, HhHE R A B A B
TR . THP-140M0W A 6 ATCC AR,
LPS F1 PMA g [ 3¢ [# Sigma /A 7, RPMI-1640 1%

IR A W W F LA @S] BIA A, B-actin i f&
4 A 3£ & ABclonal 28 7], NLRP3 Fl Caspase-1#{{4&
Wy A %% [E Thermo 2 #, ¥} & & [ 2
(cyclooxygenase-2, COX-2). @il %)% & M Bl
(high mobility group box 1 protein, HMGBI1) .
GSDMD-N. [ 40 g /v & (interleukin, IL)-183.
P38. WM& ft P38 (phosphorylated P38, p-P38) .
o M Ah R T R B B8 (extracellular regulated
ERK). # M ft ERK
(phosphorylated ERK, p-ERK) . c-Jun % 3& K %ty 3
fitfi (c-Jun N-terminal kinase, JNK). #§fg 1L INK
(phosphorylated JNK, p-JNK) . NF-«kB. # fig fb
NF-kB (phosphorylated NF-kB, p-NF-kB) Hi
Lamin B1 $T & B 3€ [# Cell Signaling Technology
N, NIL-1B. TL-6 A AP 98 K6 A F o (tumor
necrosis factor-a, TNF-a) [ B¢ 2 3 W B 3K 56
(enzyme linked immunosorbent assay, ELISA) iz
7 & W H 2 [# RayBiotech A #], 3 4 (reactive
species, ROS) #& W K FH & .
Hoechst33342/P175¢ 5t e 10, 12771 5 A 2R 4 JiE HL A7
R & A B E R RAEYWARAAE, ZEA
PO G A I B ERHARA A . CO, B
TR A P B AR AU B 22 B Bio-Tek 24wl HE ELAR HL K
10 B AL — YRR R A R, A2 RO
Z 40 B 2[5 Azure Biosystems A, 2 G H H B
Tl I R PR R G AR A A A PR TTAT A W)
1.2 THP-1Z&MZEHAPMAH FER @I K
THP-1 5k 40 i 55 9% F & 10% Ji6 4 13 A1 1% it
'R RPMI-1640 85 57 6/, T 37°C. 500 CO %
PR R TR MR 2~3 d e AT e, o Sk
K40 M, R 100 pg-L ' PMA %13 THP-1 814
A48 h, BT M E RGN, D6 B T W
RIS R, VLI 40 W BERR 2S V
1.3 CCK-8#%#A M R F KR ELPS A BRPS & # &
THP-1 E & e A& % Off THP-1 AR I 5 F
T o6 fLAnf I I AR, B A 0, 100, 200,
500, 1000F12 000 pg+L " LPS &I 58555 24 h,
AL 6 AL, A CCK-8 W5, #EE 2h,
TP AS0 nm AL EWOEE (A) {8, 153 THP-1
L5 2 A0 36 . A LA 8 = L A/ =
fL A fE X 100 %

3 BCTHP-1T B WE R, 4% T 96 L 40 i 1% 5%
B, BB 6AEA, AT 0, 12.5,

protein  kinases,

oxidative
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25.0. 50.0. 100.0 F1 200.0 mg-L ' BRPS {4 1
FEIL B IR 24 h, i A CCK-8ik 7|, # ¢ 2 h )5,
F i K 450 nm Ab I E A fE, B THP-1 B B2
A7 % A, DLk UR S2 S 25 Wik B . A ML A7 3
=z fL AfE/% A9 AMEH X100% ., 5 E
CIRE/

1.4 ELISA 3 # ) R F % & LPS & 2 & THP-1
E *# 2 i 3% 30k b IL-6 K-+ Ff THP-1 B W41 i
Fe T 6 FLAN ML TRt b, 4% FIR &4 LPS Wk i
FTALEE, 24 h )5 WA A M3 FR Wk, # B ELISA
O B Ul P RS AT, SihndEh L, R
AN TRl BE LPS Ab 35 E W5 41 5% 552 9 1L-6 7K
SEEE 3,

1.5 @miesafest® O THP-141M 0 H % H
4. BERIZH | R BRPS 4. T BRPS 4 A
FH BRPS 4. 25 440 THP-1 40 g % i 100 pg-L~"
PMA #ill 3 48 h 434k Ry FL W 4 B, Jin A JC i 785 8% 3%
FRRFE 24 h, TR IR IS IR 1 he BRI THP-1
0 it % A 100 pg-L ' PMA Hl3# 48 h, i A JC IfiL 7%
BRI 24 h)5, 100 pg+L " LPSALEE 1 h, #
SEAR A AE ALY . K v AR R & BRPS 20 THP-1
2 Jf1 % 1 100 pg-L ' PMA #ill ¥ 48 h, 43 5ljm A &
25.0, 50.0H1100.0 mg-L ' BRPS K #5455 24 h
Ji, WA 100 pg-L ' LPSARHE 1 h ™ R P38l
il 7 SB203580, ERK il 5 U0126 . JNK i 5]
SP600125 F1 NF-kB # il 7] BAY11-7082 %} THP-1
M AT B UE . 55 B THP-1 4008, 4y X B
LPS4H . #5740 . 100.0 mg-L ' BRPS 4 140 i
#+100.0 mg « L' BRPS 41, 4 ¢4 THP-1 40 Jig
K F 100 pg-L~" PMA H#il 3 48 h 43 1k b B W5 40 fifd .
X REZH THP-1 48 fl A AR AR A7 4b 3 s LPS 44 THP-1
a0 2 A A 100 pg-L~" LPS /E I 1 hy #1041 7 41
THP-1 41 Jif 43 5 >R I AH B v B2 AN [m] 410 i 550 Ak 22
J& A 100 pg-L7" LPSYEA 1 h, Hr 10 pmol- L™
SB203580 £ A 90 min, 10 pmol-1L~" U0126 £ A
10 pmol-L~" SP600125 £ f 30 min,
30 pmol-L ' BAY11-7082 f£ F 60 min; 100.0 mg-L '
BRPS 21 THP-1 40 g il A %% 100.0 mg- L ' BRPS
R 24 h)g, JIMA 100 pg-L ' LPSYEHI 1 h;
14 57 +100. 0 mg-L. ' BRPS 41 THP-1 41 g i A
7 100. 0 mg-L ' BRPS ¥ 3R 315 24 h )5, HE4eAH
JO7 VR B R [l 4 SR A B, B 100 pg- L' LPSAE
JH1h,

90 min,

1.6 ELISA % # 0 & 48 THP-1 E % 41 3% 55 & F
IL-6. TNF-o # IL-18 K F ¥ THP-1 E W5 40 fifd 32
P T 6 FLAN MR T b b, WA A A A B IR, %
MR G U W 5 44, A TL-6, TNF-o FITL-187K
Ve, el bR e 2, THIA A% ZH THP-1 B W 40 i B
FEW P IL-6, TNF-o f1IL-187KF. LK EE 3K,
1.7 2, 7-= & X k& & = ¢ B & (2, 7-
dichlorodihydrofluorescein diacetate, DCFH-DA)
¥ HRIEA E AW & 48 THP-1 E *& %48 i+ ROS K
B 4% THP-1 E W4 42 # T 6 FL 240 M 35 7= b,
Fie BUROS #1702 vl W F 4 AE, & fLn A TS Y
s BE4F 1 DCFH-DA 357 6 44 8 30 min. 8] & %
o6 B T AT IR, R Image T34 43 BT 4k
Ot E, DL st E A ER ROS K-, 5L
BEE 3K,

1.8 Hoechst33342/P1 % & % & W& &4 THP-1
E v 2 JoBEAR A5 oL K% THP-1 B W5 41 Jif 42
T 6 fL 40 ML 1% 52 AR, $% Hoechst33342/P1 % Ot
ge @0k R S U B EAE, AL A LGRS W)
(Hoechst33342 J¥ i : PIQe ¥ =1: 1), WG4
30 min, 8 B % oL W B N W % JF 0 |
Hoechst33342 Y g 7] 2F 75 4 Jf 55 5 % 0, PT YL IR
ANREZFE B MR, >4 40 B BB i, Hoechst33342
e 0 18 i 5L 0 5 (UGG, PTYL I T LK 40 i B i
0 40 B e R s 2T 59 0 1. A Hoechst33342 4t
VA P % W Y £, 5 B Q3R & 21 THP-1 W5 20 it i
PR .

1.9 JC-1RAREZMEELETHP-1 EH K
BARBE S AR fF THP-1F W40 M 3 50 T 6 FLA0 M 1
FRA R, e b AR A7 G I 4t 7] & B S A
T Y €0 3R ' % 45, 30 min. 8] 2¢O 8BS T W
ZEIFAN IR, A 20 8 5 JC-1 R G W e Y
o, GEGE R IC-1 IR a , DL B9k
5 BE AR 2 THP-1 [ %5 200 Jifa 28 b7 1A B8 o 7

1.10 EQiExien L THP-1EHR ML T X
EMELTEREG RAKE WE THP-1 E 1
NI 2NN, B E O MR, B
J5 #47 SDS-PAGE Hi 7k, R PVDF [ i 17 5% Ji5
B 5, IA—¥$i, B-actin (1:10000), COX-2
(1:1000), HMGB1 (1:1000), NLRP3 (1:1000) .
Caspase-1 (1: 1000) ., GSDMD-N (1 : 1 000) .
IL-18 (1:1000), p-P38 (1:2000), P38 (1:1000) .
p-ERK (1:2000), ERK (1:1000). p-JNK
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(1:1000), JNK (1:1000), p-NF-kB (1:1000) .
NF-kB (1:1000) # Lamin B1 (1:1000) &
R, MR HRER (1:1000), FiREF 1L
A, R Image J K F 20 B 2 11 2% 45 K % M,
Pl B-actin W, IR HMWEAREKE, BWY
BARBKFEF=HMEAZWKEE/ NSEAX
WK . LI EE 3R,

1.11 %% %% KA GraphPad Prism8. 0 4 it
WA SEAT G200 B o 4541 THP-1 B 41 i A7 1%
R O THP-1 B W 40 i 5% 3% W 1L-6 . TNF-o Hl
IL-1B 7K K THP-1 g 40 ff 4R 4 A 56 {7 5 3 %
EHRRKFEFHIFEESHAm, UatsEnR, £
A AR A S B L e R B R O 22400, AL IR RE AR
RO W L R B SEAEAS K B . DL P<Z0. 05
ZRAGIFE L.

2 & B

2.1 RRARELPSA#BRPS&A®E S THP-1 E#w
JoB & R A IRk P IL-6 KF LPSUK LN
100~2 000 pg-L "W, LPS X THP-1 [ 1 40 g A
BRI E, THP-1 E W4l i 77 15 K ¥ >90% .
50 pg L 'LPS 4l kb4, 100, 200, 500, 1000 F1
2000 pg L~ 'LPS 4 THP-1 [ W 40 Jifg 5% 5% ¥ v 11.-6
K] B TE e (P<<0.05), #2718 B 40 i 4 5
F2 Ny B A G 5, A BIF ST 2R ] 100 pg- LT LPS Ab 2R
THP-1 E W 4§l 1 h AF S % AE B8R (9 2 57 2% 1 .
W1,

#1 AFEWELPSAHE THP-1E M40 7775 R M40

BRI 1L-6 K F
Tab.1 Survival rates of THP-1 macrophages and IL-6
level in cell culture fluid after treated with different
concentrations of LPS (n=3, x+5s)
Group Survival rate(y/ %) IL-6 [py/(ng- L™ 1)]
Opg-L 'LPS 99.81+1.32 21.49+3.37
100 pg-L~' LPS 94.80+1.16 40.41+6.87"
200 pg-1 'LPS 90.2742.90 62.2745.29°
500 pg-L ' LPS 93.43+2.24 88.59+7.33"
1000 pgL " 'LPS 94.63+3.52 215.6146.18"
2000 pg L ' LPS 92.43+4.31 242.27+8.06"
"P<<0.05 compared with 0 pg-L ™" LPS group.

12.5. 25.0. 50.0. 100.0 FI 200.0 mg-L "

BRPS &b H THP-1 F BEAIAL, THP-1 W40 f 7775
K9 A 91.2%. 93.8%. 91.4%. 90.6% F0
91.8%, #&/8 BRPS X%} THP-1 E W 40 i A & 75 44 i
FE. HiE, #%HC25.0, 50. 0F1100. 0mg-L. ' BRPS
ER G SR B ik . b Ko 7l & BRPS 4L 25 )
W,
2.2 %4 THP-1E & % 3% 5% ¥ IL-6. TNF-o =
IL-1BK-F S A, BIAZA THP-1 B B4
Jif 1% 55 W v TL-6 . TNF-o 1 TL-18 7K 3 ¥ B 5 7 %5
(P<<0.05) . HBIARIA A, k. & flmf &
BRPS Z4] THP-1 E W21 g 15 32 W 1L-6 . TNF-a &
IL-1B /KB Al (P<<0.05). W2,

£2 A4 THP-1E W40 M35 58 P 258 B 7K F
Tab. 2 Levels of inflammatory factors in culture fluid in THP-1 macrophages in various groups [n=3, T+, py/(ng-L~")]

Group 11.-6 TNF-a IL-1B8
Blank 59.2940.24 441.6740.28 1.4940.35
Model 215.1340.62° 1200.3341.23" 29.9340.83"
Low dose of BRPS 171.3840.39" 1050.034-0.76" 26.6140.44"
Medium dose of BRPS 127.58+0.43" 874.83+0.35" 23.88+0.46"
High dose of BRPS 78.884-0.80" 815.2041.074 12.214£0.46°

"P<0.05 compared with blank group; “P<C0.05 compared with model group.

2.3 %A THP-1E#%#@mie¥ ROSKF HEA4H
(52.68+£2.55) Ak, #EALA THP-1 F K40 jg b
ROS 7K F (175.024+11.56) B B J+ & (P<
0.05), SHIAIZ thH, ik, RS & BRPS 4
THP-1 B W 40 g 7 ROS /K ¢ (166.87+12. 32,
136.924+4. 30 F185. 91410. 35) ¥H BFEAE (P<<

0.05). WL 1.

2.4 ZATHP-1ES&mBBEREHEAL S5H4
Fods, BEL] THP-1F W40 Hoechst33342 44 ik
FUPT YL Ye (158, THP-1 5 W 40 g J5 453 4 75
Wi nE . SRR AL, (K. AIm T E BRPS 4
THP-1 F I 40 g h Hoechst33342 Y ¥ F1 PT Y% i 4
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A': Blank group; B: Model group; C: Low dose of BRPS group; D: Medium dose of BRPS group; E: High dose of BRPS group.
Bl 1 DCFH-DAZGHRET BRI 4 4 THP-1 B 1540l H 5638 BE (< 200)

Fig. 1 Fluorescence intensities in THP-1 macrophages in various groups detected by DCFH-DA fluorescence probe

method(>< 200)

L 55, THP-1 W 20 ff B8 50 0 2 B W e s 5
L 2,

2.5 BZMTHP-1ES @I ERBESLE 254
JIC-LR B WA i, JC-1 RS 656
55, $&/R8 THP-1 B W M AR A4 . 5

Blank Model

Hoechst33342

Merge

ey 8

Low dose of BRPS

B2 Hoechst33342/PI5 6 Ys a2k R ER 4540 THP-1 B W 40 g BE #5347 15 L (X 200)

XL b, BB ZH THP-1 W 40 i 28 4K 25
BB SRR AR . SRR AL g, K. R A
BRPS 41 THP-1 W5 20 Jfd 26 ki 04 25 5 i A7 324 7 T
e UL 3,

Medium dose of BRPS

High dose of BRPS

Fig. 2 Membrane damage in THP-1 macrophages in various groups observed by Hoechst33342/PI fluorescence staining

assay (< 200)

2.6 A4 THP-1E% &M+ COX-24 HMGB1 %
GRZAF HEP4K, SEY4 THP-1
4 i P COX-2 F HMGB1 & [ 26 35 /K F 2 B & 7t
F(P<<0.05). SHERI4 Hhd, o5 BRPS 41
THP-1 E W40 it HMGB1 8 1128 35 7K 3 Fil s 57 i
BRPS 41 THP-1 B W 248 }fg b COX-2 A1 HMGB1 4
F 238 K H I 8 B AR (P<<0.05), {57 BRPS
20 THP-1 F W40 ig sh COX-2 Fl HMGB1 & H % ik
K- AT e 5] & BRPS 41 THP-1 I 40 g o COX-2
EHRBKEZREH XSG #2 X (P>0.05),

L 4,

2.7 &4 THP-1E * % j6 F NLRP3. Caspase-1.
GSDMD-N A IL-18 & @ R & K-+ S P4l
B, BIRIZH THP-1 EREZNMh NLRP3, Caspase-1,
GSDMD-N #MIIL-1B 8 H &Kk K P 8Tk E (P<
0.05). SHAIA LA, fik. o A& & BRPS 41
THP-1 F W 48 Jfd # NLRP3, Caspase-1 fll IL-1B &
F Rk K ¥ ] B B (P<<0.05), o i 5 4
BRPS 21 THP-1 F W40 il H GSDMD-N & H &35 7K
SR B A (P<<0.05), K7 BRPS 41 THP-1
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Fig. 3 Mitochondrial membrane potential in THP-1 macrophages in various groups observed by JC-1 fluorescence

staining assay(X 200)
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Lane 1: Blank group; Lane 2: Model group; Lane 3: Low dose of BRPS group; Lane 4: Medium dose of BRPS group; Lane 5: High

dose of BRPS group. "P<<0.05 compared with blank group; “P<20.05 compared with model group.

B4 K4 THP-1 ERHMEIIEMXEARBRKE(A)MEXE(B)

Fig. 4 Electrophoregram (A) and histogram (B) of expressions of inflammation-related proteins in THP-1

macrophages in various groups

E W4 i GSDMD-N 5 [ R ik K- 2 R e g it 2%
B (P>0.05), WHES5,

2.8 %48 THP-1 E & %41 #& ¥ p-P38/P38.p-ERK/
ERK.p-INK/JNK # p-NF-kB/NF-kB .44 & IL-1p
EORZXAF SEA4LE, BERY THP-1E
W 40 i P p-P38/P38. p-ERK/ERK. p-JNK/JNK
Ml p-NF-kB/NF-«B L AH 5 8 & F+ /& (P<<0.05) .
SRR B, b A R B BRPS 44 THP-1 E g
40 o p-P38/P38. p-ERK/ERK., p-JNK/JNK #l

p-NF-kB/NF-«kB Lt 34 B & BE AL (P<<0.05), ik
# & BRPS 41 THP-1 B W 240 Jfi & p-P38/P38 .
p-ERK/ERK . p-JNK/INK FI p-NF-kB/NF-kB H
HESWLLGEIT%E X (P>0.05). WEK6M7
SESSE

SRR e #, LPS 4 THP-1F W40 i p-P38/
P38, p-ERK/ERK. p-JINK/JNK #lp-NF-kB/NF-«kB
FoE S TL-13 8 R A K B B b (P<<0.05),
HLPSHl b, MHH4. 100 mg-L ' BRPS 4l Al
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Lane 1: Blank group; Lane 2: Model group; Lane 3: Low dose of BRPS group; Lane 4: Medium dose of BRPS group; Lane 5: High

dose of BRPS group. "P<C0.05 compared with blank group; “P<(0.05 compared with model group.

Bl5 &4 THP-1 B WA 4 5 /MR E R BB K E (A MEZE(B)

Fig. 5 Electrophoregram (A) and histogram (B) of expressions of inflammasome-related proteins in THP-1

macrophages in various groups
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Lane 1: Blank group; Lane 2 : Model group; Lane 3: Low
dose of BRPS group; Lane 4: Medium dose of BRPS group;
Lane 5: High dose of BRPS group.

Bl 6 4 4 THP-1 E W& 40 fid ¥ p-P38. P38, p-ERK,
ERK.p-INK 1 INK & [ 2 3k i 3 &

Fig. 6 Electrophoregram of expressions of p-P38, P38,
p-ERK, ERK, p-INK, and JNK proteins in THP-1

macrophages in various groups

1 2 3 4 5 Mr
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NF-xB —— e ey w— 05 000
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Lane 1: Blank group; Lane 2: Model group; Lane 3: Low
dose of BRPS group; Lane 4: Medium dose of BRPS group;
Lane 5: High dose of BRPS group.

Bl 7 K41 THP-1 E W4 p-NF-«B 1 NF-«B & H
Rk A

Fig. 7 Electrophoregram of expressions of p-NF-«kB
and NF-kB proteins in THP-1 macrophages in various

groups

4 3 4100 mg- L' BRPS 44 THP-1 E W 21 g
p-P38/P38. p-ERK/ERK. p-INK/INK filp-NF «B/
NF-kB HAH K& IL-13 £ R KK B AL (P<
0.05). S04 i, MdlH +100.0 mg-L
BRPS 21 THP-1 E W& 40 g p-P38/P38. p-ERK/
ERK. p-JNK/JNK il p-NF-kB/NF-kB H {8 3 B &
FEME (P<<0.05). WK 8~11.
3 it i

HENE F N A B 58 FR GE X T JEAA L A2 401 4t A
A TG W A T RAE A B AR S, i ek 22 A
SRR T BB AT, DIEBRA R A R LA
A B A AR A2 B RS S 5 PR 5 E )
B, S RE A IR R . TL-18 2 TL-1 3
A 5 o LR B i R BT, ATl LIPS 4 i i
A AT B TNF-a 5 57 48, [6) B AT 3% S 116
TNF-o e H [ B 150 W, #E 5AE KN AH B P
PEHT Yo S 7 19 R B BRI TT 51 COX-2 /3 3%
ik REE, AR R E TR R #F HMGBL 5
AHNE 32 AR EAE R, OO0 R e R GE B ARG
AR W8 . BRPS Wikb Bl )5, THP-1 FH W40 b
#E B F K F1 COX-2 f HMGB1 % 1 % ik K
FEAI, #2278 BRPS 0] k2D 208 P 19 Bl . DA
IR 5 B

ROS FZRPF FLRAK, HmENMUESTHER
AACRLIE, AT 5]k RAE N . LRI e & A= B
kA4 KR ROS, ROS 4 B it al 4 F
NLRP3 & HE /DR BE “%'. NLRP3 R AE /M4
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#£3 %4 THP-1 E M40 p-P38/P38.p-ERK/ERK ,p-INK/JNK Fl p-NF-«kB/NF-kB &
Tab.3 Ratios of p-P38/P38, p-ERK/ERK, p-JNK/JINK, and p-NF-kB/NF-kB in THP-1 macrophages in various groups

(n=3, x=+s)
Group p-P38/P38 p-ERK/ERK p-JNK/INK p-NF-kB/NF-kB
Blank 0.594-0.05 0.704-0.10 0.524-0.05 0.6740.18
Model 1.0140.01° 1.1740.12° 1.0540.09 1.380.07
Low dose of BRPS 1.04+0.04 0.9840.04 0.964-0.05 1.1140.05
Medium dose of BRPS 0.79+0.08" 0.9040.06" 0.8340.02" 1.0540.05"
High dose of BRPS 0.45+0.04" 0.8140.06" 0.64+0.08" 0.82+0.12"
'P<C0.05 compared with blank group; “P<20.05 compared with model group.
215,
g p-P38/P38
) s E x -.ip
1 2 3 4 5 Mr % g 1ol
p-P38 ey e een =« 43000 =0 * L
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IL-1B — D — — 17.000 mé i Tﬁ
B-actin < G e e, 12 000 £ 0
0
QOJ‘\ \&g\\ A %
RY
Q \/\\%
Q.
\Q
&

A

Lane 1: Control group; Lane 2: LPS group; Lane 3: Inhibitor group; Lane 4: 100.0 mg+L~ ' BRPS group; Lane 5: Inhibitor+100.0 mg-L '

BRPS group. "P<C0.05 compared with blank group; “P<20.05 compared with model group; *P<20.05 compared with inhibitor group.

B8 &4 THP-1E M40 Hirh p-P38. P38 A IL-13 B AR FHIKE (AR ELE(B)
Fig. 8 Electrophoregram (A) and histogram (B) of expressions of p-P38, P38, and IL-1 proteins in THP-1

macrophages in various groups
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Lane 1: Control group; Lane 2: LPS group; Lane 3: Inhibitor group; Lane 4: 100.0 mg-L~' BRPS group; Lane 5: Inhibitor+100.0 mg*L '

BRPS group. "P<C0.05 compared with blank group; “P<C0.05 compared with model group; *P<0.05 compared with inhibitor group.

B9 441 THP-1 EM4HH p-ERK ERK A IL-13 2 [ % 15 61 Wk B (A) R E A (B)
Fig. 9 FElectrophoregram (A) and histogram (B) of expressions of p-ERK, ERK, and IL-1f proteins in THP-1

macrophages in various groups
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Lane 1: Control group; Lane 2: LPS group; Lane 3: Inhibitor group; Lane 4: 100.0 mg+L™ BRPS group; Lane 5: Inhibitor+100.0 mg-L™"
BRPS group. "P<C0.05 compared with blank group; “P<C0.05 compared with model group; *P<C0.05 compared with inhibitor group.
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Fig. 10 Electrophoregram(A) and histogram(B) of expressions of p-JINK, JNK and IL-1f proteins in THP-1

macrophages in various groups
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Lane 1: Control group; Lane 2: LPS group; Lane 3: Inhibitor group; Lane 4: 100.0 mg+L~ ' BRPS group; Lane 5: Inhibitor+100.0 mg-L '
BRPS group. "P<C0.05 compared with blank group; “P<C0.05 compared with model group; *P<<0.05 compared with inhibitor group.
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Fig. 11 Electrophoregram (A) and histogram (B) of expressions p-NF-kB, NF-kB and IL-1f proteins in THP-1

macrophages in various groups
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