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Research of Tilianin liposomes downregulating ROS/NLRP3 pathway to improve
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Abstract; Objective To explore the mechanism of regulating reactive
oxygen species ( ROS)/Nod - like receptor family pyrin domain — contain
- ning protein 3 ( NLRP3) by Tilianin liposomes improved macrophage
Methods
lipopolysaccharide (LPS) combined with adenosine triphosphate ( ATP)

pyroptosis. Macrophage  pyroptosis  model  using
was established. They were divided into control group, model group,and
experimental group( RAW 264. 7 macrophages). The experimental group
was treated with 5 wg + mL™" Tilianin liposomes for 12 hours, while the
control group and model group were cultured normally in complete culture
medium without medication for 12 hours. Microplate method was used to
detect the release of lactate dehydrogenase ( LDH) . Enzyme linked
immunosorbent assay was used to detect the contents of interleukin
(IL) —1B and IL — 18. Detection of ROS content in cells was done by

flow cytometry. Western blotting was used to detect the relative
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expression levels of NLRP3. Results
(568. 54 +68.04) ,(556.05 £83.31) and (984.41 +138.82) U - L ™' ;the IL - 1B contents were (8.99 £2.17),
(5.51+0.49) and (38.78 +£3.33) pg - mL ™' ;the IL — 18 contents were (35.95 +5.24),(20.95 +2.36) and
(64.14 £9.73) pg + mL™';the ROS release levels were 4.00 = 0.48,0.68 +0.50 and 9.58 + 0. 42; the relative
expression levels of NLRP3 protein were 2. 44 +0.46,1. 00 £0. 10 and 4. 76 £0. 61 ,respectively. The above indicators

in the experimental and control groups were compared with those in the model group, and there were statistically

The LDH release levels in the experimental, control and model groups were

significant differences (all P <0.01). Conclusion Tilianin liposomes can reduce endogenous ROS production and
improve LPS/ATP induced RAW 264. 7 macrophage pyroptosis, which may be related to the regulation of ROS/NLRP3
inflammasome signaling pathway.
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(tocopherol polyethylene glycol succinate, TPGS) , ${L4#% .
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52 T 5 mmol - L™ ATP B340 g 30 min {f
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Chin J Clin Pharmacol

1069

Vol. 41 No. 8 April 2025 ( Serial No. 430)

JL, 43 SRt BRZE AR 2 0 S B 21 AR Y A N S 5 20
B2, 27 WO i AT AR . TR S, LR A TE
5 wg + mL~" TNP = Til fy58 48353k rh 1555 12 h, %I
ZH BRI e 5 25 1) 58 R TR AP R R B5 57 12 b,
2.4 AT EK 7 & - 8 (cell counting kit - 8,
CCK -8) %l E g ResE H

BB H 1.0 x 107 cell - mL™" i /8 Bl RAW
264. 7 B g A0 Mg 45 Fh T 96 fLAR H, B AL 100 pL, #%
“2. 37 I T o AL o, S 2 AR RS AR 58
UG43 4T 5.10.20 pg - mL~' Yy TNP - Til, A41
WO ANEAL,HFR 12 h J5, ImA CCK -8 ¥ 10 pL
JEEE 1 he HIBEARALAE 450 nm b E 6% BEAE
2.5 HAHBERMENRAREE
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264.7 EE AR B R AR B SR L E A, K
“2.27 WYy AT A, BB B 9 S E L, A
Annexin V 224430 min, F#§ AR £ 5% 1) 15 & ( phosphate
buffered solution,PBS) J& % 3 i , £F T B A B4k ss
EAMERIERS .
2.6 #HEKRT LDH s

BB 1.0 x 10° cell -+ mL™" B9/ Bl RAW
264. 7 BRI AP T 24 FLAR, $22. 37 iy U7 kAT
ITHFNALE B O DAL, HESE 12 h g A
VR, 4 R B A 0 2D SRR TERAE Aot i A U
i b W LDH /K-
2.7 4Kk ROS ES

/B RAW 264. 7 B s 4n i e 4L 1. 0 x 10° 4~
FERNT 24 £k, 4242, 37 (I T ik AT oy A AL &, B
HBO ML, HEFR 12 h 5, 38 BIEW, ] PBS W5 UE40
Jifi 3 ¥k ,DCFH - DA FIJC I DMEM 3557 54 B, B
FLIMA DCFH - DA B8 500 pL,37 CHF5 30 min,
FH PBS PE¥ 3 Wk, 4 4 M i g T XA, T =X AE
488 nm A0 GIRE
2.8 EREXSER IR PRHRIG A IL - 18 1 IL - 18 #Y
@i[ﬂ

W 2,37 Jy iR M40 B s W, LA 1 000
r e min B0 20 ming % B I e I RHA G I s
F G B A3 00 20 B AT #RAE , FTBEAR ALAE 450 nm 4k
o ' 25 AL, A B s v il 6 3 9R Am t_
IL - 1RF1IL - 18 Y&,
2.9 PCR E# il mRNA p&EER

JHI NCBI Genbank $54l% FEf % H 19 L N S 36,
Wit g, 3F =4 Ll R TR A BR A F A .
Fi HRUE B A5 1 20 R 42 A i 5 RNA, Jf [ 5% 5k 2

c¢DNA, F] SYB Green Mater Mix i 7| ] & & Kt
mRNAZK-, 4350 F H BRI 2B R 5 | W AT 4 1, %
2 "4 NLRP3  Caspase — 1 1 GSDMD mRNA [7)
FHXS IR 7K
2.10 FEEREEERNERMHRIEXER

JH RIPA + PMSF $2 4 i 25 11, I X 32 i) 42 8
HRMBE AT e, AR A fHE 80 V LIk, TF
B W A7 O3 1 Sy SR AR 120 V1 g Rk i Dk
FOy BRI A K H AR R I, TR VKR AR
T 180 mA fHE 1 h, ] 5% BENR WK £, FXH I —47t
1E4 CRWFER. TBST W3 WiE, —HiFHEL b,
FHRVEE G, B3 @Y%, PL B - actin FINZE, H
Image J 4534 B 0988 19 B9 K BEAR
3 fritFahiE

JH GraphPad Prism 9. 0 #4750 1. 45 5%
B x = Ron, ZHEBIE BN KT 2200
(One —way ANOVA) 556 ,

# R

1 TNP -Til g8 ER4E

I K AL — 88 A A AR Y TNP - Til Rife K
NGRS KA D (94. 53 + 1. 65) nm , HAR B4 1
B, L O (-8.35 £ 1.39) mV, R B IE DU+ 12
I EZY . RIFIINIE =2z 5 7%, HAEHOL
LRI, X LUK, TNP = Til 3§l — 550652
[ 38 AT UL T R BT IR IR RO, Sk 38 50 1 e A
W o X WY IT ] 4 14 i o (AR A2 R H o7 1) A4 3R 2 AR
FE) A G LB S 2R
2 TNP - Til 33N RAW 264. 7 & I 28 A (19 2% 0

LIGHLG T 5 pg - mL~' TNP - Til ({58 215 5
FERESR N B BRI TEA & 25 8 e R g kb
ST

DO R W £ < O R < S
(101.94 +1.90) % F1(35.22 +0.97) % , 15 I 20 5 %}
WA AR L, 4B R TS ) S35 T R, T LS BOR S 70% 4
JAET:, YW LPS Bk & ATP ] DL E40 i 4L T 3 4
I, PR iE R

SCG 4T 5.10.20 g - mL~' TNP — Til &b 3
12 hJ5 B 40 Jf A7 3% 2 43 5 2 (40.69 £1.10) % |
(42.84 +2.16)% F1(44.77 £2.08) % , 5 Fi®I 40 [t
BOEGOME L ES WA S FER (P P <0.05),
S A SR A H, TNP — Til DL AR e )7 =X 1
VEIANMIE I, SO RE S g - mL T TR SR
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W ANk g ), HAZE LR A R R AT LATE B
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4 TNP -Til 34/N RAW 264.7 BN & £ T
LDH % B F & 4 A ROS 7= 4 {150
FARUZH 5% R ZH AH [, LDH (IL - 18 | IL - 18 Al
ROS K- B EF = B IT ¥ L 2Z R AR E
SC(¥g P <0.01), SE52H 5 88 40 [ 45, LDH
IL - 1B .IL - 18 F1 ROS 7KV-33 i 2 FEAIR, TESE 117 |
ZRWAGI R L (Y P<0.01) , Z5RIE 1L,

F

Foh)
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(f‘

Wight light
1 RZHE(LPS) R =R (ATP) i3 RAW 264.7 F
Wi 2 i A A AR T A A HIE 25 ( < 40)

Figure 1
(ATP) induced cell morphology of RAW 264.7 macrophages

Annexin V staining

Lipopolysaccharide (LPS) and adenosine triphosphate

undergoing pyroptosis( x40)

F1 3 HEWEAMIE R LR b FLRRb S8 (LDH) | F 40 3 (IL) — 18 1L - 18 FIE PR (ROS) /K-FHY LLAE (v £ 5)
Table 1 Comparison of lactate dehydrogenase( LDH) , interleukin — 13 (IL — 18),IL — 18 and reactive oxygen species ( ROS) in cell

culture supernatant in three groups of macrophages(x +s)

Group n LDH(U - L") IL-1B(pg - mL™") IL-18(pg - mL™") ROS
Control 9 556.05 +83. 31 5.51 £0.49 20.95 +2. 36 0. 68 £0. 50
Model 9 984.41 £138.82* * 38.78 £3.33 % * 64.14 £9 73 % * 9.58+0.42"*
Experimental 9 568. 54 +68. 04 8.99 +2.17% 35.95 +5. 24 4.00 £0. 48"

Control group: Normal culture; Model group: Normal culture; Experimental group:5 g

group, * * P <0. 01 ; Compared with model group,* P <0. 01.

- mL~" Tilianin liposomes ( TNP — Til) ; Compared with control

R2 3 HEWEANEH Nod B2 MRS F 5 H4 AT OCHE 1 3 (NLRP3 ) JEAE/MAH SCHE PR AN 1 kK -F (9 FL A (v £ 5)

Table 2 Comparison of the expression of Nod — like receptor family pyrin domain — contain — ning protein 3 (NLRP3) inflammasome —

associated mRNA and protein in three groups of macrophages (x +s)

mRNA Protein
Group
NLRP3 Caspase — 1 GSDMD NLRP3 Caspase — 1 GSDMD
Control 1.00 =0. 00 1.00 =0. 00 1.00 +0. 00 1.00 =0. 10 1.00 =0. 05 1.00 +0. 10
Model 3.56 £0.31 " 2.97+0.30" " 3.03+0.59"* 4.76 £0.61 " * 2.22+0.21"" 2.84+0.45" "
Experimental 1.43 +0. 28" 1.23 +0. 24" 1.49 +0. 40" 2.44 +0. 46" 1.54 0. 16™ 1.60 0. 30"
Dose and n refer to table 1;GSDMD ; Gasdermin D ; Compared with control group, * * P <0. 01 ; Compared with model group, P <0. 01.
5 TNP -Til 33/ RAW 264.7 EIE AR R EET Control Model Experimental
NLRP3\Caspase -1 %D GSDMD mRNA %%iiﬁ‘]?ﬁﬂl’ﬁ] NLRP3 —
B AU 2H 55 %) B A FE, NLRP3 | Caspase — 1 I
GSDMD mRNA 1% 335 K F 4 5 5 71 5 46 5525 e——
e —————
ERFIAGIAE L (P <0.01) o SLEd] SRR

20 %, NLRP3 | Caspase — 1 1 GSDMD mRNA AHX} 3
PR B E R RS EERA SR E X
(#P<0.01), ZERWE2,
6 TNP - Til 3t/NE RAW 264.7 EME A £ ET
NLRP3 Caspase —1 1 GSDMD & (5 %% I 201

mk 2 ME 2 Fros: B84 5 X B4 L,

— —
Caspase-1 h - ‘

B-actin

2 FHSH R B AN A 2 SR T2 NLRP3 SRAE/IMAAH

\ K S
NLRP3 | Caspase — 1 FIGSDMD # AR X 2 38 7K 1 4 Figure 2 Effect of TNP — Til on the expression of NLRP3 inflam-

masome — associated proteins in macrophages undergoing pyroptosis

ST, 2 5 T2 b 2% 54 B R (B
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P<0.01), S50 SR %, NLRP3 | Caspase — 1
1 GSDMD 28 ETHIA 22 5K T4 535 W 6, £ 56127
ESHEGIFE (P P <0.01),

it

AR T e — PP SR TR P PR AR i sE T 07 =X,
i NLRP3 7% Caspase — 1, #F—2E4]%] GSDMD , {¢ i#f
IL — 18 F IL — 18 A4 Jle 55 BT, 36 2 2 Mt 1Y) 40 i
AR o YN S 2 AR T, 40 K, 40
BUALI, 2 i 42 28 PR3~ (4 I - 18 A IL - 18) |
LDH & 1B 7 F W2 11 B1 45 K BRI, &8 K )
T KR A SR R o RE SRR H B e b
PR IR Bl Ty, BT ] LAFE R0 i PR 3 B8 AR A T AE
TR

N M A T e A S R Sl RO P AR AR S T A
NLRP3 SAE/MA . A58 B o 1E 3L 5 48 WA T~ W
SR BB A 2 A FR T A0 i R R K R, T
K25 B BUAVRRAE . SRV S5 BRZHAH [, LDH 5 &
B3 FJF, X5 CHEN fil LIUY 4 g5 — 80, 52
B4 2 TNP - Til 4635 , LDH /K5 [, X AT RE 5 44
21 JE A A0 i R ) 45 1 A 0 . ROS A] LAAE Ay 458 93 A
KA FREAHE NLRP3 Je vk /A" 0, % 2 4 £
oo AW LB, SE 50 2H 28 TNP - Til ZE 3 J5 , ROS 7K
SERE T, £ Caspase — 1 1 NLRP3 485 /MA L IE
J , AN g e A AR T A IL - 1B AL - 18 2 i
GYER L RANMIN T2 ABFSEFETNP - TS 24 )5 &
B, NLRP3 ,Caspase — 1 ,GSDMD %5 H il mRNA #H X} 3%
KT T L IL - 18 RIIL - 18 45 BLuk 1 5
K, AR FHAILH T BE 55 TNP — Til GE 4% a 1o 410 1) 40 g 9
ROS A= it [NLRP3 51 /IMA B 30T | At 58 41 i A ¢
& ASE SEREE 1) S e S

A 5T 4 7R : TNP — Til 7] DL &F & 38 ROS/
NLRP33& %3k 03 LPS/ATP 75 319 E W 4i a2 1, )
WYL 0T 40 M A T S, O R — 2P Y B E IR
it
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