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Paeonol reduces exosome secretion in LPS-induced THP-1 cells by inhibiting p38

MAPK/N-SMase2 pathway
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[ ABSTRACT ] Aim To investigate the effect and mechanism of paeonol on the secretion of exosomes in THP-1 cells
induced by lipopolysaccharide (LPS). Methods THP-1 cell culture supernatant exosomes were extracted by ultracen-
trifugation ; the morphology of exosomes was observed by transmission electron microscope (TEM) , and the marker proteins
Alix, TSG101, CD9 and CD63 were detected by Western blot, and the dynamic light scattering ( DLS) was used to detect
exosome particle size. CCK-8 was used to detect the effect of different concentrations (100, 10, 1, 0.1, 0.01 and 0.001
mg/L) of LPS on the survival rate of THP-1 cells to determine the optimal concentration; CCK-8 was used to detect the
survival rate of THP-1 cells in different concentrations of paeonol (240, 120, 60, 30 and 15 pwmol/L) medium for different
time (12, 24 and 48 h), to determine the optimal concentration and time; the amount of exosome protein was detected by
BCA; the levels of N-SMase2 and p38 MAPK proteins in the cells were detected by Western blot. Results The results
showed that the microvesicle structure obtained by ultracentrifugation was exosome. When the dose of LPS was 1 mg/L, it
was suitable; when paeonol was administered at 60 pwmol/L, the cell survival rate was higher at 24 h. The exosome secre-
tion of the LPS group was significantly increased compared with the blank group, and the N-SMase2 protein level was in-
creased, and the effect was similar to that of DNR. The exosome secretion of the paeonol group was significantly reduced
compared with the LPS group, and the expression of N-SMase2 protein was decreased, and the effect was similar to that of
GW4869. LPS promoted phosphorylation of p38 MAPK, and paeonol and SB203580 inhibited p38 MAPK phosphorylation.

Paeonol inhibited the secretion of exosome of THP-1 cells after LPS stimulation. Conclusion Paeonol inhibits the se-
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cretion of THP-1 cell exosome, which is related to the inhibition of p38 MAPK/N-SMase2 pathway.

P} B2 W ( paeonol, Pae) J& & E B 9 4t FF
Paeonia Suffruticoas Andr. T J7 (19 32 23 14 1l 43
Z—, HAPUR B sh bkl A 8 4L (atherosclerosis,
As) ZE4E T % B 28 (lipopolysaccharide , LPS )
B 0 B/ L W 40 98 i R G 5 DR 1 3Rk A7 R 45
PEFS) . AMIAA (exosome, exo ) J2: 41 il 7300 (19 LA
XU 245 A 1) i A 54 360, i 200 L ) 8 TR A 22 4
Jot, AT R 45 B 5 | S E S A T RE . A% 4 i
AN B SRR A L 22—, AR ARRE S AR Y
TN, LPS, TNF-o 553755 P 3R 51k 1Y S A% 4N
HAREARAS TR, AN AR 14 43 W K IR 4 v, AT 2 5
T As PN I AE B R AE Y L T R 2
(neutral sphingomyelin-2, N-SMase2 ) f& 41 5 4} i &
SRR EEIAATS | R T p38 2 B AL
¥ B ( p38 mitogen activated protein kinase, p38
MAPK) 7 DA% S N-SMase2 5 B2 1k If ole 28 Ho ik
P R BF S R WP B 1 R p38 MAPK 3%
B TR AN R AE R TS AP R A
T B AN S WS A 7 32 A Y A5 38 A X p38
MAPK/N-SMase2 il i ) 18 £ 11 5 807 ASAF5E LA S
WA Ry RSB TR AT B By % BAAZ A0 L S IS AR 3
— 240 TR S5 A Tk 2 AR 1 52 L) Sy ) 1y 410
BANZ AN B AR AE SN B BT R R 2 AR

1 #RITTIE

1.1 THP-1 R

THP-1 20 & & E & F It il & o #H F 5 5%
BT 4 0 35 3 T RPMI 1640 35 3% 35 (4 15% Js 4
myE, 1% 5 F£-%8%),37 C.5%CO, g E
5T, F2~3 RER—XK,
1.2 #YEiF

ARB(EREERD TR HERAF, 4 E
99% ) ; GW4869 .LPS( % [E Sigma /A 5 ) ; RPMI 1640
Wk BHmE(£E Gbeo ANF); FEHEEZ-HF
K BCA & & % &M E KAl & CCK-8 & 7| &
(LEZEZRENHA AR F ) ;Rabbit anti-CD63
(% & Santa Cruz 2 7 ); Rabbit anti-CD9 ., Rabbit
anti-Alix ,Rabbit anti-TSG101 N-SMase2 ( 3% [ Abcam
/N ]) ;p38 MAPK antibody .p-p38 MAPK rabbit mAb
( % E Cell Signaling Technology A 3 ); X 41 % %
( daunorubicin, DNR) .SB203580( _F ¥ /4 % A b &} #%
HIRAH),

1.3 FE{UHE

CO, #3248 ( H &K Sanyo A 7] ) ; & # A K
B0 ML (42 [E Eppendorf /A F] ) 5 #8 # A KR B O HL(FE
Beckman Coulter /A & ) ; B A7 (L ( % E Thermo
Fisher Scientific /A 8] ) ; # 3k % & ( % E Bio-Rad 2
).
1.4 BB OERISMNBEY

BT # £ K B THP-1 48 88, 300 & L PBS %
3R, H A T AN AR B 4 i 7 B9 RPMI 1640 3%
R HE Yk SR 5% 48 W Wk B B 3R B E L 300xg
%0 10 min, 2000xg &% 10 min, 18000xg & & 30
min, VA3 4 B QB B B 7 ok R TR i B R A
EREE i N N R S R S N
JR B 5 EVERA 0.22 um JE 2 1E 7%, 110000 g
#H L 70 min, K PBS F & & B 4 Wk K UL R,
110000%g % 1 70 min, 3k 13 &y I 9% 41 46 % oy 4 ol
1,200 wL PBS # & 5 K7 T-80 CHREF& A .
1.5 TEM MZIMMERS

A PBS R M B %, =R R,
10 L A A w248 FOR M B, 1 min J&, DL
BB W T, B PBS ¥ 2 K m 10 pL BB X
EHTHAMNE, I min ERAEKET,EBTESA
0T AT H T B4R 80~ 120 kV R 4 WL 4wk
wHA,
1.6 EhaFKBEHR M IMBERIF

BOIEEWAAREAEEAARGE, A 1 mL
EHBEREREAEANE R, FEFEY AN,
Rl 4 IR E 25 °C IR E e 70 s, B R
0.89 cP #M 4T % 1.330, 0 & 3 &, ¥l %8 & 20 4
WA R, B AR SRR T E AR R KD
A
1.7 CCK-8 #&ll THP-1 4HpaTFiE =

H# THP-1 40 j 38 & 7 (1x10° cells/L) A T
96 LM F # 2, 4 5 % F 100,10,1,0.1,0.01 &
0.001 mg/L LPS % 7% 24 h, & 3. /n X 20 wL CCK-8
(5g/L),BH#05.1.2 % 4h )5, BAa00480 490
nm & FHE(A), 7 LPS kA KE, HE
FR=(LHRHAAE-ZAFLAE)/(EFAELA A
H-Z A7 AEH)x100%, 5 E#F EHE, 258
M4 240,120 .60 .30 & 15 wmol/L F 5 B by 3% 35 3
B3 1224 % 48 h 5 THP-1 40 i 7 7% &, #  & =
9 2 YR JE fn 45 P Bt A
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4.8.12.16 % 20 wL %] 96 LR # , F 4 E E 20 pl;
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1.9 Western blot #&E B Rk F
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B RIPA R AMREE A, & A i
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BN, ZRERASTE IR BE HA BT
( N-SMase2 .p38 MAPK ,p-p38 MAPK . Alix \TSG101 .
CD9 % CD63 Z& B ik) , —Hu s &, & A % IRk 15
ZEBATAM
1.10 SitZEs

SCH 45 4E B SPSS 23.0 B BEAT G it AT, B
WAL LKA B H & = 41, U P<0.05 4 %
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2 & R

2.1 SMMERIEIRELE

T 3 A 0 1 DA AN B B IR L P R R
AN T I S A ), o LB T O SR L LA o
RIEMT A FEREE (1) FEAR HREAREH 130 nm
(& 2), Western blot il 2] H: R & 4 8 1 Alix
TSG101 .CD9 1 CD63 (&l 3) , %5 M AM A

1. ESTEENZIMMERS
Figure 1. Observation of exosome morphology by TEM
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Figure 2. Detection of exosome particle size by DLS(n=3)
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Figure 3. Detection of exosome marker proteins by Western
blot
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Figure 4. Effect of LPS on THP-1 cell survival rate(n=6)
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Figure 5. Effect of Pae on LPS-induced THP-1 cell death
rate(n=238)
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Western blot #: I i 75, N-SMase2 1 il 7
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L ZE WD (8 F19) ;N-SMase2 #4zh75 DNR 1EH 5
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FEHOM,H5 LPS bR E R LG 2= 5 X, P
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N
o O
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Figure 6. Effect of Pae on exosome secretion in LPS-induced
THP-1 cells(n=38)

G0 (n=3) a i P<0.01, 5% 10 B4 A ;b i P<0.05,
¢ 4P<0.01,5 LPS 4 IL#,
Figure 7. Effect of Pae on N-SMase2 protein in LPS-induced
THP-1 cells(n=3)
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Figure 8. Effect of GW4869 on exosome secretion in LPS-in-
duced THP-1 cells(n=38)
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0.01,5 LPS 41 4%,

Figure 9. Effect of GW4869 on N-SMase2 protein in LPS-
induced THP-1 cells(n=3)
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Figure 10. Effect of N-SMase2 agonist DNR on exosome se-

cretion in THP-1 cells(n=28)
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Figure 11. Effect of N-SMase2 agonist DNR on N-SMase2
protein in THP-1 cells(n=3)
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PEHEVE R, FH 2 3 T R#A LPS 5 S0 p38 MAPK
Rk, H p38 MAPK 31K & Bl F; Kz B v B 184 Jom i ik
PE12),
2.6 FHELBERIE DS 4k 5 p-p38 MAPK/N-
SMase2 1@ IEH X

PR3 465 24 J A1 WA A 43 WA B AR, AR T 5 p38
MAPK 5 5 M 30 41 7] SB203580 1 4 JFH A AL ( &
13), Western blot Z5 3 7R, 5 LPS ZHAH L, )2 1}

2 p-p38 MAPK ., N-SMase2 # H 3 ik ik 2>, i
SB203580 /5 p-p38 MAPK ., N-SMase2 & [ £ ik
LPS 20 0 3 TR (& 14) 48R P Rz B AR 7 b A
ST ES p38 MAPK/N-SMase2 i #4426

p-p38 MAPK ‘m —

P38 MAPK sy s il ~~
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o
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0.05,¢ iy P<0.01, 55 LPS 41 [b4¢ .
Figure 12. Effect of Pae on p-p38 MAPK protein in LPS-in-
duced THP-1 cells(n=3)
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H#s

Figure 13. Both Pae and SB203580 reduced exosome secre-

tion
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Figure 14. Both Pae and SB203580 inhibited p-p38 MAPK

and N-SMase2 protein expression(n=3)

Ay 15 s 40 5P 9 T 40 B, 7 Bl bk A B HE R K
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B, 08 E e kAR AR R A LPS i
THP-1 40 AR DAFR IS Bz 3 X6 S WA 53 A E
S, SR FH AR B0 v SR UM A, TEM S5 41
WMATEZS | Western blot A5l HobR 5 85 1, DLS K il
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