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AN ARG 3& miR-223 5C5e 6115 P o 163 15 %) 1 FRTAIL I

P, ERME 075 T, BRBH—# , S5l A

WE BB FIIMNBA (Exo) 18 miR-223 X451 At
93 (TBT) K RN ZH 245495 5 /) 6 I 200 B 1% A 1) 5 g B2 AL il
FiE BT RR BTSS0S miR-NC BURL \miR-223 mimic T
RifG Y2 HEK293 41 ff, SC 0T ¢ )% %F & PCR I &2 41 i
miR-223 FA/KT-  PEBUEE Y5 HEK293 41 Exo , i i3 1% 5t
LT BT 4K BURE R R AT & Western blot Xt Exo #E4T
YeE IR SE DG E i PCR JIE Exo A miR-223 kK
54 40 K SD R ERBANLAT IR F AR A B4 NC-Exo 4
miR-223-Exo £, 54 10 K, BRIFARASMY 3 4K 53
I Feeney H HI V&4l & TBI %! NC-Exo 05 miR-
223-Exo K A3 2 B ik i 49 7% 44 miR-NC Jk: 240 i ok
P Exo FE Y% miR-223 mimic FURLZH SR IEAY Exo;2 FJE,
JIARKE — JHL(HE ) 4o 8 W52 % 21 K BRI 2H 20 B4 A8 4k
JETG (Nissl) Je 58500 25 21 K R IR B AR 5 43 A 15 100, Bl
IR G2 MR B S92 0 ( ELISA ) 00 5 45 21 K B 375 firb 98 34 5 PR -
o TNF-a) \FHENAEAZK-1B (IL-1B) 4L S -6 (1L-6) /K
I S RETEIE YL IE B 251K U 4L 2L Nod BEZ R A
3(NLRP3) 58 7453k 2 17 (Tba-1 ) 335, Western blot I 5E
K20 K BUNZHZUN NLRP3 8 T2 M1 SE BT AR B 1 (ASC) 2K
e RR 2 -1 ( Caspase-1) IR I RIAKFE, &R 410
Y S | 55 BAL A miR-NC 20 Fe S, miR-223 ZH 400 miR-
223 FAXFIA R R EHN (P <0.05) ;70 8 i 0K HAT gt
W) Exo B 2%, BiAL UM K 24 F 120 nm, Exo FriiH H
CD9 .CD63 K CD81 ¥ 8 i & ik, H miR-223 #Xf R ik &
WEWA(P <0.05) , SHAAH HE, miR-223-Exo 4K
i LA AS BB e RMIB AR B AR H 3m, 1
% TNF-a IL-1B \IL-6 K F-HIFEAR (P <0.05) , ki ZH 214 NL-
RP3 5 Iba-1 G Y AR EEW (P <0.05) , [A]I, fxi2H 21
NLRP3 \ASC ,Caspase-1 £ FIAHXT B TR (P <0.05),
£5iE  Exo iz miR-223 fEM W] W 5% TBI K R 4 243
5, T /IS T 200 38, 1% VB P T RES 9 NLRP3 58 ¢/
MRTRALARSE

LR RGP IR R A5 ; miR-223 5 AN A ; /1N R 5 40 Y ; NL-
RP3 R Mh/MA

FESES R651
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BN Rk 454 4% (traumatic brain injury, TBI) J&4§
Al | 255 T ek 7 sl o S AN E ) |
EA GG 24 kA TBI &, ST R /N 0 5 21
IR A B8 0 8 A0 BB K o A P, R
LA 5 B T35 5 4 2 T R T, 0E— A5 ) g 4 £ 3t
P22 BRI, 38 20 S e T 40 T AL BE e b
TBI J& A9 i 20 205 FR 5 . AP IAA (exosome, Exo)
S ELA IR TORUJZ MBS 285 48 () i/ NS, Pl AR BN
A R o A B A I R A R, O B g
I RE RN A0 A0 5, DR I ) A Sk 5 3 38 K 15 5
Iy TG B AN, LI sE P AR DG T g
FER /N EE 4 i RNA 43 7, miRNA 3 1 5 8 b5
mRNA 3'UTR X $(BCXT 25 & 31 75 sk e IR . e
HIZFP miRNA 76 TBI J5 534 235915 5 45k #
HEREOT D BFSE R, miR-223 7E K 1 J5 Kik
S, PR LR T AR 98 RE B, Vel i 4 246
itk A w2 on T, T UL, %A B A B A
Exo #%i2 miR-223 X} TBT K FRUIK 2H 2078 5 /M it I
AN 52 R AR AL

1 HR5HEE

1.1 ##

1.1.1 %=%%h4 40 H Sprague Dawley HEPE R,
SPF %% AR+ 200 ~220 g, W [ B2 0T 55 T A
FRBEAE 2> ) [ 14 AT HES . SCXK ( Bx) 2020-0007 ] , 4]
FEAEm K B TR 20 ~ 25 °C MRS B 509% ~

AR T d 5 kAR TC SR RV AT T S8, A ESE
T3 SR et R o e o B IS Be AE BE 2= 5 e At o
(1S BEALHE S . H20220124-1)

1.1.2 =&XA HEK293 4l ( S£E ATCC 40 ity
Ji) ,DMEM B3k Jab g Kl - 4 % R DTl
(3£ Gibeo 23 F]) |, Lipofectamine 2000 5] & ( 3
Invitrogen /A\ﬁ‘l) ,TRIzol( H A TaKaRa 2\ Al ), Mi-
croRNA [ 55 5 8 s kil i) &2 (3818 Applied Bi-
osystems /A\\ﬁl) ,JEH%EMMMM%W&Q%U@( (ijl:%ﬂ
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FAWN ) RIPA 24 BCA H H & B &
ECL @B #U& G S DAPL Jub} (L3 = KAEY b
FEIT)  HE B @ (b nt m B3 A YA\ ) | Nissl
Qe (AERURIRFAD AR | L5 IR R SE A 1
a(tumor necrosis factor-oo, TNF-a) . F 4l s £ =-1 $)
(interleukin-1B, IL-1B) . [ 4l ifi /- -6 (interleukin-
6,1L-6) ELISA K7l & ( 1 Btk /L o R4 24
#) , Triton X-100 (AL GEHLEFEAE DR A R |, bt
CD9 Z s BEHiiA ., Pl CD63 £ s Pk, Rt
CD81 Z slEHifk St Nod #5242 11 3 (nod-like
receptor family pyrin domain containing 3, NLRP3) £
TEREPUIR ASRBTIE T AH SCEE A B 1 (apoptosis-aso-
ciated speck-like protein containing, ASC) £ ¥ [ $iT
PR Aabit DR & 1 -1 ( Caspase-1) £ w P |
/INERBT B 8545 L 85 H (fonized calcium binding ada-
ptor molecule 1,Iba-1) L rgBEHTA Gabt HilmE-3-5
2 It %0 B ( glyceraldehyde-3-phosphate dehydrogen-
ase, GAPDH) 2 SCRE TR R i AL W AR 10 1Y
“HEFMEIRVOCRIRCH ST (FEE Abcam 23
A]) , miR-NC ik 5 miR-223 mimic JFRL3Z f1 M
Bl AE YRR A RSO

1.2 Fik

1.2.1 @i b4 KRR HEK293 4
SLI5, NI DMEM #5372 (% 10% JIG 4 17 5 1%
W - BER R NPUR) )5 BT 37 °C 5% CO, H85i &
RIGFE, FEUE R A0 IR 1 x 10° A~/FLAY
WM AR 6 fUAR, R KR, 0 3 A X IR
miR-NC 21 \miR-223 21, *J I 20 40 ffd 1F 6 15 35 A Ak
L, miR-NC 415 miR-223 41#% 8 Lipofectamine 2000
R G U BT A3 25 3R 0 e B miR-NC Bk
miR-223 mimic JFORL BT, F6 5% 6 h J5 H 4 584
BRIk ARSI SR 48 h, AR AL

1.2.2 S8R AZF PCR TRIzol 142 HE
RNA, 1% BEBSHLIKAIN RNA Ji i, 5650836 L B T
T RNA ¥ Jfid 5 A260/A280 fE, #EHE A260/
A280 H7E 1.8 ~2. 1 A RNA Ff i, # 18 TaqMan Mi-
croRNA Reverse Transcription 371 & 15 B 5 2 B 4t
PP RN . i LASR — 2% ¢DNA BESBEAR , 38 i
et CE R PCR KON E miR-223 Fik/KF-, A
AR 2 TagMan MicroRNA assay 30 6 1 B A5 1
SRR FEE i R G D ERY AT, DL Ue
VEN NS LN FEAT AR AL, 51 P 51 AT - miR-223
U514 5'-CGCUAUAUCUUUUAUAUAUA-3”, T i
5] % 5'-CGCUAUCUUUCUAUUAUGACUCCAUAA-

3,06 519 5'-GTGCTCGCTTCGGCAGCACATA-
TAC-3", 514 5'-AAAAATATGGAACGCTTCAC-
GAATTTG-3', | I %5 R &, & H H 8 18 2 B {E
2 MO REA P miR-223 AN AR, SR E A
3K,

1.2.3 Exo #4935 %ET L PBS kA
(A2 B 8 L T v IR TR 250 AL L 4 °C (3 000
r/min .0 10 min, EXJ:FHE(&‘, *zi:':‘(%%'b%;bﬂ
A 250 pl Exo 73 B RIS 4 CTIHE 2 h,
FEL)L 8 500 r/min &0 30 min, FE FIER, HUTE,
IATCH PBS B &, K15 Exo B, RAET -80 C
r R IE 10 wl Exo %(@l/ﬁ/\ﬁ#%%i,%
TR 10 min, W 2R WA, T 2% B e B4R 2
BP0 1 min, ARG AR, ARIT B2
FER R N T T R R R
Exo JEAS I 5 MUEIMR . 2R HI 94 K UKL BR 5 43 1t %k
Exo (W77 B2 shlb 4738 B8 M43 AT, LATHE B AR Fn ik
. NEEIREUY Exo, Western blot Ml & Exo #5525
F CD9 ,CD63 kK CD81 ik F M, 38 ik 52 I 2l
FE R PCR IE miR-223 Bk KF-,

1.2.4 Western blot 7 Exo B{NZHZU 8T RIPA
SR, FEBUE R 1, BCA X RE S BT 2, 100
CRKBE M E A AN, EERAE, /ET -20
Co BLE 10% | ot FL00 R £ 5 V3 95 IOk B 5 e, [
S FL KRS B 1) R RORE A A LK % P, S R
FE R R L P, BRI Y R AT R UK A3
B, GG K EmE AR 2 NC L RA
5% BRI P IR E 1 h, Exo %52 H MR
LA CD9 ,CD63 ., CD81 L FibEFLIRIE A —Br (1 -
1 000) , 4 it ) % H fa T A NLRP3 | ASC | Caspase-1
L REREYUARYE A—P0 (1 2 1 000) , 85 B8 5 56 B i —
PUR'E T 4 CTHBEF LR, WH, TBST BB, i
AXIRL ZHT(1 : 5000), FEMFE 1 h, TBST 35 ¥
J&  ECL B8 E G &t 5, AR 11 4k, I8
i Image Pro Plus #R{5 A 40 i N 28 1 4500 IR BE(H,
LL GAPDH fE mtrifEfb NS A, HE H B E
FEXT bk

1.2.5 TBI KABAHELE omL22 $40 HK
Bl e IR B ML 85 - R 0 o AR TR 4L RE R 4 NC-
Exo Z1 ,.miR-223-Exo 4, &40 10 B, &% ik,
HRPEEL K Feeney [ 75 /R il £ TBI K FRUBIAY i
BRI F AL b 0 Ay 3 21 B i 1 s 1 5 10%
IKG SRR EMY B 2 FFAR G L, & 5T,
SLERRE R IR BB IE TP ERVE— D) 1, e R iR
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AR, T AOREESEIE 3 mm A0 E R FH A A
fEERZ) S5 mm B E K 40 ¢ 65 H 177 25 em
M MTE T, L, il & TBI KRR AL, fif
Ja Ik HEE G . BT AR bR A S T 5 EAN,
APAEME, ®ERELE RS, NC-Exo 41 A1 miR-223-
Exo 2R B3 il ik B ki A %% 4 miR-NC Tk |
miR-223 mimic SR KR 1Y Exo (3 x 107 M
W) BT AR AR 7Y 2 [R) ) R e Bk e O 45 & PBS
B

1.2.6 HE #& 2 JiJ5, S A LA 41K
B, ZEVKEE B B 2 vk T e, BT 4% £
R v [ R, R AP I B 2 — P RGE
R FIRR BE 2B WOKAL, OCT (23 ] 45 1 4 um JE
WY R, VIR K 53, R AKE 442 5 min,
TP, 1% $h/R/ £ B2V W rh 3 A EORD WK wf
Bk, BRI PG5 3 min, PR 2 B i
K, THRSE I P AL B A, AR
M, 7RG WA T L5 i 21 2005 B 24 A A I F 40
FEUL

1.2.7 Nissl & &  HUHI 5 09 K BRI 2 2005 B 1)
R, W 2RE I BB L BEAKAR, A Nissl B4 10
min, ZEIRK VRS, oK CBEAR B, —H 2R BB I
R R SR 2, B A, AT, 7Rt W
TSR A A G A BT AR B JE TR SR 52
W,

1.2.8 ELISA i 2 JilJ5, &4 K& 3 sh kL
1ML, Z R FE 2 h, L4 000 r/min 4 °C &.0> 10 min,
AT EIEW, R ELISA 35 4T 1L 1 A A 1 TNF-ac |
IL-1B \IL-6 7K PR A7 2 , 45 7™ A% Fe ) 4 i
BB AT

1.2.9 S &beRIEE  BUR & R4 4K BUK 41
LUTF &4 0. 3% Triton X-100 (4 PBS Wi
WA VTR [ 2 10 min, % 00GE B 5% 4 17
PR VA, 28 TR 3P 30 min, #2550, TN St
NLRP3 £ 7afHifR (1 : 100) 5/) BT Iba-1 H TR
AL 2 100) , #EAT O EIRIC, BT 4 CF L
W, PBSIHVEVI R 3 W, BK 5 min, %054 5
PICEBRCH —Pi(1 2 500) , FHEMFE 1 h, PBS F
UIHBEY) i, DAPL 3G Y4A% 10 min, PTG K 3
AR R O R A B T AR I 2
T BLIT A RIE , 852 Image Pro Plus 54423 Hr 8
YL (1) 5 ETR I

1.3 Sit=Z 438 R SPSS 23. 0 417 5 4
Gt 500, A ESS M RERD v 25 R

TR S LH IAVEHE b B P A I R A BTk,
NP PECR FL B 1LSD-t K36, L P <0.05 k%
SAE AR L,

2 #R

2.1 YHREERAME IR YL RG , SERTROERE
1 PCR 72 25 5 W, 3 H 40 rh miR-223 AH X3

FEESHEGITFE X (F =49.850,P <0.001),
miR-223 240 miR-223 X365 i i 2 2 T Xt

HEZH AT miR-NC ZH (P <0.05) , WE 1,
4

*#
T

w 3T

X

®

9

a

2

E 1 - e — — —

X4l miR-NC4l miR-22341

Bl1 SEAEEEE PCR MERLF MM B miR-223 RixZT
IR P <0.05; 5 miR-NC 41H#2:"P <0.05

2.2 Exo$FEHER TEEI DM T WER 55
(R BURL) A BRI B89, AR /INEER, oh g U2 25
B, UK 2A BRI K 2940 T 120 nm, WLIE 2B;
Western blot £ Il 25 3 i} 75 | Exo #r & 2 H CD9
CD63 J¢ CD81 Ut = 3R ik , WLIKl 2C, DL L 45 1k
MR 53 B 8] Exo, BLAR, £ 500250 5 PCR il
ﬁiﬁfm,:’) 2H Exo ¥ miR223 X R EZBERAH S
P53 L (F =42.205, P <0.001 ), miR-223 4 1
miR-223 FHXTRIA 5 0 2 T A ZH 5 miR-NC 4
(P <0.05), WLIE 2D, 6BH B D) 3R 15 15 28 38 miR-223
1 Exo,
2.3 Exo ¥z miR-223 ¥ & TBI X R i 48 41 5 T8
BfE i HE G @E AR K BG4 2L
AT AR, R /N — 35, M o e £ 34 ) A AL
ZH R FRUI AL 2] Sk i, 200 B S AN R, e i
SRR AR R HMAR SR SR AL LR,
NC-Exo 41K BUKMA 21 B4 G A A5 21 B 8 k38 | i
miR-223-Exo ZH K R 2H 28 18] B 22 /)N, 240 e # 28 B
A% S A 5 E s 305 B Y S )

2% Nissl Qo0 )5 A] WLARF AR 4L JE AR e 345
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A L5 AR TR M HL A 4 5) B H B2 s BB R RUe
ICARHEFN ZETL, Hh BRIRFE 5 M A [ 4 i i B4R
BH AR B SRR L, NC-Exo 41K R
AR R B B4, R & A B 8 2l F , miR-223-Exo
20 K FRUE OB i B e 38, 4B 8 KR IE R, DL
K3,

2.4 Exo #iZ miR-223 ##l TBI X R [f1;F TNF-
o JL-1B B IL-6 7K ELISA ¥EIE 4 £ K Bl i
TNF-o \IL-1B \IL-6 /K-, 45 5 W 7R, 4% 4H (6] TNF-o
IL-1B.1L-6 /K F-2ZR A G I X (F =426.975,
559.172.299.013, P < 0.001 ), 4 5 20 K B ifiL 35

A

C HEK 2934 fit) Exo

CD9

CD63

CD8l1

™

W (10% 1-/ml)

TNF-a, IL-1B, IL-6 /K P& TIRFARH (P <
0.05) ; 5 8 I 21 [ #¢, miR-223-Exo 40 K B if 1%
TNF-o IL-18 \IL-6 7K FIIREAK (P <0.05) , NC-Exo
M TNF-a IL-18 116 /K22 55 oG ih 7 X
(P>0.05), W1,

2.5 Exo #iZ miR-223 ##] TBI KR K4H L NL-
RP3 5 Iba-1 %&3RiE 4 HRRKALY F &%
JESE YL )T s, NLRP3 5 Tha-1 B2 G Hs (008
EESAGHFE N (F =56.117,60.346, P <
0.001), SBF AL i, BRI 4 K R 412
NLRP3 5 Iba-1 i 9% S Y o 5 B W 38 (P <

20
151
10
5 -
0 1 1 1 ]
0 100 200 300 400
FURL K /N (nm)
3r *h
i
=L
® 2
'
=
on
gl 1 L s el — —
&
g
X miR-NCZH  miR-2234

2 Exo %%

A BB ML Exo JEZ x 10 000 ;B ; 94K K7 T~ BREE /M7 500 2 Exo

HARRIAZ 434 5 C : Western blot A Exo #3758 F CD9 ,CD63 ,CD81

Fik ;D WP 9B B PCR M Exo H' miR-223 Rik/K T SXTIRALEL . * P <0.05;5 miR-NC 4 H3 . *P <0. 05

BFARL R A

HE

Nissl

NC-Exo4l miR-223-Exo4i

B3 HE #£fF0 Nissl LENEEHRKRMALFEZTH x200
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NLRP3 Iba-1

BFARL

B4

NC-Exo#l

miR-223-Exo4l

CO xR
4 mmER

NC-ExoH.
miR-223-Exo4l

AH T 5% O ik

F1 ZSAARMBFRABEFKERE(n=10,x+s, pg/ml)

ik TNF-a IL-1B IL-6
BFAR 51.89 +5.06 72.64+7.13 36.38 £3.25
] 166.21 £15.78 *  259.45 £26.29*  87.07 +8.64 "
NC-Exo 165.94 £16.11  260.01 +25.82 85.91 +8.39
miR-223-Exo 90.43 £8.93%2  142.37 £13.74%%  50.59 +4.96"*

5t R4 A * P <0.05; SHE LE . #P <0.05; 5 NC-Exo 21 L5
AP <0.05

0.05) ; SHEAIA [ 48, miR-223-Exo 2H K KLUk 2H 21
W NLRP3 5 Iba-1 Y70 G (008 B i /b (P <
0.05) ,NC-Exo ZH N WG 5 1) et 0 i 25 R 0 Ge 12
B (P>0.05), LK 4,

2.6 Exo #iz miR-223 % TBI KRB R RN
NLRP3 RIE/MEIZRFEHFXEHERIE  Western blot
ME 4 20K FUINZLZUN NLRP3 ASC & Caspase-1 &
2 3k K, 45 3 W /R, 4 418 NLRP3, ASC,
Caspase-1 8 FAMX] Rk g 22w WA G2 L (F

DAPI Merge

B4 RERALENESA
KRAZAL NLRP3 5 Iba-1 Rix x 100
SRR LR * P <0.05; SR . *P <0.05;
5 NC-Exo 414 2 P <0. 05

=28.546 47.051 41.359,P <0.001) ., 5ETFARHA
H A, B 4 K BRI 2H 20N NLRP3 | ASC , Caspase-1
X FRIA B W LI (P <0.05) ;1M 58
ZH L3, miR-223-Exo 41 K FRUNZH 2 P9 NLRP3 | ASC |
Caspase-1 2 FIAHX FRILEIEE FIH(P <0.05),
NC-Exo 4 5 5 %1 25 K B 20 21 NLRP3 | ASC ,
Caspase-1 & FHAX Rk 5 22 R ICGE T2 L (P >
0.05), WKl 5,

3 it

REAEAF 5T B, miRNA ik /K248 5 TBI %
PIAHZE, filan, E7F TBI K BUN 4L 214 miRNA-21-5p
FERAKOEREN, 4 miRNA-21-5p FEik ] DL i
il & A0 S5 N AR /D 240 LY T A % it 52 P i A I 4 P
B2 5F B T U , 0 K B M 22 T BE R AR 7E TBI
/N EJH miRNA-23a-3p ik BEAE 1 Jz o o 4
TCIR T2 IF B PR 2 D) B, A R84 TBL/) B 21 21
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fF R4 BMAL  NC-Exofl miR-223-Exofl
NLRP3
ASC
Caspase-1
GAPDH
O NC-Exo#l

S5 W EUHAL

*

miR-223-Exo4l

0l W7
w15 / .
o

B 5 Western blot il FE &4 K RAEEL N NLRP3,
ASC X Caspase-1 & HRIX
5%t REAL AL . * P <0. 05 ; SR AL * P <0. 05 ;5 NC-Exo
HE . 2P <0.05

R FIH miRNA-9-5p Fiki@ ihiiE Hedge-
hog 1 B& F 0 ] NF-kB/MMP-9 3 [ 4 2% it 1fiL i )57
BG4 A 28 S S L, TR 2F TBI J5 # Z2 T fig
A ERT, 6T miR-223 7645 Fh i 5 45 1 0F
FEMGE WA IWIE £ Sha et al ™ BF5E K B A RIA
I 8 2 BTG T St i A A K RSP ol 25 ) B A T
Sy FRRARFETRIAR , I 48 78 X — 4 & 38 2o 4 = A K
Fe [ 20 21 miR-223 35 35 /K SF 52 3K (9 ; Huang et
al " RS & BRAE I R /)N BB R miR-223
FIK TR, S miR-223 agomir AEHS I HI 48 5iE H 1
Fik |, IFRE B 0035 1 AR P XA 5 Zhao
et al'" HF5E 45 miR-223-3p REWE 15 7 il /)N e ot
0BV S5 A S AR 9 RN, DT 98 2 R i v 3 fik
VA ZE PRV 1 R R A Ui 05, DA B R oe 25 A 34 4
7~ ,miR-223 HA 1 TBI 2 Wi KA 7 bR 7 11 .
Exo B A WA MR S R MR FoE 1k
IR A% 25 B I A0 57 e 55 R e, DRI LA 2R 245 4 B
I3 F- 3 2R BT AL SR B 78 N A #E 1) 36T rh il 2
P L Exo 1B MEMGZ H miRNA 1] LB AR
ik £H R 55 ke K ThBE , 31X S TBI BRI R AR & 4%,
B 2B SY W Exo AEM% I 3 8 2% miR-124

P 20 1 M A 5 K B R /DN I 5T 24 Y v
b, Ul 9 9 SN, DA T X6 A BRGES B AR 97 4 FH ; Long
et al " BF ST T I T A0 R VR A Exo RE S 38
if iz miR-873a-5p M NF-«B {5 5 18 i, 955 /)
JRE I A LAY T 1) B 28 R E I 23 T TBI S il 42
R4 ;Zhang et alm]ﬁﬁﬁ‘{%@%%% miR-17-92 1) Exo fig
5% miR-17-92 & TBI ZHLH L, I %12 5
FA T RE A, Yol /b i 228 4 S 01 ik P R 1M
AR IR T R R . AR AR WIR 4 Exo
iz miR-223 b B TBI K BN 45 2345t 45 B 38 vk
52 JEFRBCE B FLA0 B S8 T 15, X £
Exo %12 miR-223 BBHEAT A0 TBI K U v 2
it .

TBI 53 R PHABYBE, 56— B B O i & M i 45, 4
UF 2 00 7 o A0 225 N TR I 7 9 2 DA B % ol 22
TR A0 M ) BB 5 . 58 B B a4k &k
it , KA 5 Loy 8h LN LA HEE 2L
RN B RAE ROV AR I BOR A OVE R, 5 4 i
AR LA S A 22/ 5 A% 8 AT AT S R A g AR 2 ph
PRE SN RS B2 4, A A /N B T 40 i Fn b i rh
PEAL A0 BTG Ak | I EEL 40 A0 e 4 R A R T
AN M R TRl LA B S e A S b /N e S 4
MU 5 5 R4 R A P - 4 TNF-o | IL-18 A1 1L-6
(7= A, S SO 28 2 G ROR i 2 T RE B A
NLRP3 225 TBI H#fi 48 98 5E ) b 1 22 80 2
— Bl &A= )5 32473 1k J2 J2 o NLRP3 RAE/IMEE A
YIIE 3, s w2 TBI 5 91 46 41 2L B 13
PR TR 2 A 2 R (5
HFEL AR NLRP3 281/ IMA B T8 R
J& TBI BRSNS, EA R R miR-223 g
JEE NLRP3 [ 235 7K - B HAH SEas 42 10 380 , AT
P S V305, 19 4, miR-223-3p BE 1% 3t A 75
EE AR T I AE Y R A Y NLRP3 R P /MA T
k., 33 0 g 2 B L TR AR A9 36 7T #0 ) s miR-2233p
AT e I 1) 2 J8] 4% ) NLRP3 R 55 GSDMD 4y
SHRZ T, IEIMH] NLRP3 F i R AEA R IL-18
FIL-6 A4 0412) s miR-223 3 B 545 4 3 NLRP3
(1) 3" - MR DX IR A I L3R5 | I B AT 1 A0 i o
2550/ G BEH NLRP3 (ASC |, Caspase-1 IL-1B #l
1L-18 AYER 1A 7KF 38m T M2 AU g4 f Y L
811, DT T4 62 10 A0 1 A 28 450 43 /)N BT P 8 P 9K
12 ARSI OR , 2 Exo #35 miR-223 b3
() TBI KBRS FP TNF-o \ IL-1B IL-6 7K FEAR , fiki
LU /N i 5 A Mg AR 75 4 Tba-1 5 NLRP3 | ASC |
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Role and mechanism of exosome transport

of miR-223 in improving traumatic brain injury
Sun Yanchang, Xu Pengxiang, He Qinglong, Ouyang Yibin, Mo Yehe
(Dept of Neurosurgery, The Second Affiliated Hospital of Hainan Medical College, Haikou 570311)

Abstract Objective To investigate the effect and mechanism of exosome (Exo) transported miR-223 on brain
tissue injury and microglial activation in rats with traumatic brain injury ( TBI). Methods The miR-NC plasmid
and miR-223 mimic plasmid were transfected into HEK293 cells by liposome method, and the expression level of
miR-223 in the cells was determined by quantitative real-time PCR. Exo was extracted from transfected HEK293
cells and identified by transmission electron microscopy, nanoparticle tracking analysis and Western blot, the ex-
pression level of miR-223 in Exo was determined by quantitative real-time PCR. Forty SD rats were randomly divid-
ed into sham group, model group, NC-Exo group and miR-223-Exo group, with 10 rats in each group, TBI model
was prepared by modified Feeney free fall method in all groups except sham group, rats in NC-Exo group and miR-
223-Exo group were injected with cell-derived Exo transfected with miR-NC plasmid and cell-derived Exo transfect-
ed with miR-223 mimic plasmid via tail vein, respectively. Two weeks later, hematoxylin-eosin (HE) staining was
used to observe the pathological changes of brain tissue in each group, Nissl staining was used to detect the changes
and distribution of Nissl bodies in each group, enzyme-linked immunosorbent assay ( ELISA) was used to measure
the serum levels of tumor necrosis factor-a (TNF-a) , interleukin-18 (IL-1B) and interleukin-6 (IL-6) , immuno-
fluorescence double staining was used to observe the expression of nod-like receptor family pyrin domain containing
3(NLRP3) and ionized calcium binding adaptor molecule 1 (Iba-1), Western blot was used to detect the protein
expression of NLRP3 | apoptosis-associated speck-like protein containing ( ASC) and Caspase-1. Results  After
transfection, compared with control group and miR-NC group, the relative expression of miR-223 in miR-223 group
significantly increased (P <0.05). The isolated particles had typical Exo morphology, the peak particle size was
about 120 nm, the Exo marker proteins CD9, CD63 and CD81 were significantly overexpressed, and the relative
expression of miR-223 significantly increased (P <0.05). Compared with the model group, the damage phenome-
non of brain tissue in the miR-223-Exo group was improved, the morphology and number of Nissl bodies were re-
stored, the levels of TNF-a, IL-1B and IL-6 in serum decreased (P <0.05), the intensity of NLRP3 and Iba-1
fluorescence staining in brain tissue decreased (P <0.05), the relative protein expressions of NLRP3, ASC and
Caspase-1 in brain tissue were down-regulated (P <0.05). Conclusion FExo operation of miR-223 can significant-
ly improve brain tissue injury and inhibit microglial activation in TBI rats, which may be related to the inhibition of
NLRP3.

Key words traumatic brain injury; miR-223; exosome; microglia; NLRP3 inflammasome



