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Abstract

BACKGROUND: Nanocell vesicles possess functions such as re-epithelialization, antioxidation, anti-inflammation, and regulation of extracellular matrix
remodeling. Meanwhile, apoptotic bodies have the immunomodulatory effects. Therefore, the combination of the two to form nanofusion vesicles can
synergistically promote the healing of diabetic skin wounds.

OBIJECTIVE: To elucidate the impact of nanofusion vesicles on skin wound healing in a diabetic murine model.

METHODS: (1) Material preparation and characterization: The primary bone marrow mesenchymal stem cells of C57BL/6J neonatal mice and the neutrophil
apoptotic bodies of C57BL/6J mice were isolated and extracted. The nanofusion vesicles were prepared by micro-extrusion mechanism. (2) In vitro experiment:
MTT assay was used to detect the proliferative effect of different concentrations of nanofusion vesicles on NIH-3T3 cells and human umbilical vein endothelial
cells. Reactive oxygen species fluorescence probe was used to detect the antioxidant effect of nano-fusion vesicles on NIH-3T3 cells treated with hydrogen
peroxide (H,0,). The inhibitory effect of nanofusion vesicles on RAW 264.7 macrophage inflammation induced by lipopolyside was detected by real-time
quantitative RT-qPCR. (3) In vivo experiment: 36 male C57BL/6J mice were employed to develop a murine model of diabetes mellitus. Following the successful
induction of diabetes, two circular full-thickness wounds, each with a diameter of 6 mm, were created on either side of the diabetic mice’s spine using a skin
punch. The mice were divided into three groups by random number table method. The control group was injected with 0.1 mL of phosphate buffer solution.
The nanovesicle group was injected with 0.1 mL nanovesicles (25 pg/mL). The nanofusion vesicle group was injected with 0.1 mL nanofusion (25 pg/mL)
vesicles. After treatment for three consecutive days, the wound healing and histomorphological changes were observed.

RESULTS AND CONCLUSION: (1) /n vitro experiment: nanofusion vesicles, when administered at concentrations ranging from 0 to 100 pg/mL, exhibited no toxic
effects and promoted the proliferation of NIH-3T3 and HUVEC cell lines. Notably, a concentration of 25 ug/mL nanofusion vesicle significantly enhanced the
proliferation of NIH-3T3 cells. Furthermore, the survival rate of human umbilical vein endothelial cells was observed to increase in correlation with escalating
concentrations of nanofusion vesicles. Nanofusion vesicles had a good antioxidant effect. In comparison to the H,0, group, the fluorescence signal indicative
of reactive oxygen species was progressively diminished in both the nanovesicle group and the nanofusion vesicle group. Furthermore, nanofusion vesicles
possessed anti-inflammatory capabilities, effectively mitigating the inflammatory response in macrophages triggered by lipopolysaccharide stimulation. (2) In

vivo experiment: Hematoxylin-eosin and Masson's trichrome staining revealed that in comparison to the control group, both the nanovesicle group and the
nanofusion vesicle group exhibited a significant increase in granulation tissue formation and collagen fiber deposition within the wounds by day 6. Notably,
the nanofusion vesicle group displayed the most pronounced effects. On day 12, the wound of nanofusion vesicle group was significantly reduced, and the
healing rate was significantly faster than that of other groups (P < 0.01), and the effect of promoting wound healing was the most significant. Our findings

demonstrated that nanofusion vesicles exhibited superior pro-cell proliferative, antioxidant, and anti-inflammatory properties, thereby exerting a beneficial

effect on the promotion of skin wound healing in diabetic mouse models.
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1 #EFN53%E Materials and methods
1.1 3%t GUKRt &3 RSN SL 50 5 4k P 3 s
5, IR HLBGFEAT T ZE 50 M (ANOVA), SR 5 AT Tukey A% o
1.2 FWAME  SZIT 2023 4F 3 H & 2024 4F 8 AEHST
TLEERR 22 R 2 78 0 58 il
1.3 #H#
1.3.1 SCEGAA NIH-3T3 s 2F 440 i (5 H Balb/c &/ B
JVE i 48 B Pk ) AT RAW 264.7 EL I 4H L ( I H Abelson /)N i H
M7 9% #5155 S H MR ) 3906 B EiE R AR ) RHECA BR A 75
O Bk N 2 48 B9 (human umbilical vein endothelial cells,
HUVECs) 11 [ F 38 [ IR AE M B AR B BR A A .
132 ScZezh¥ ¥4 0-3 d [ SPF 4% C57BL/6) . B A T
BMSCs J& AR K7 775 3-4 J& % 1% i ¥ SPF g% c57BL/6) /N R A
T RL 4 R B B 7-8 JE S Ak 1t SPF 2% C57BL/6J /) R
36 K, fiFiR 25-30 g, A FOIENERMAIEEE, A/
BRI Tt PHL R 22 Bt LU ER 0, B AR =V FTIE 5
SCXK( % )2019-003. /I bl 1] 77 T+ il & (2242) “C. AH X i B2
(65+10)%. JGHE / B 12 h A BB F . 4438 XUI¥) SPF 2% sk
W5, SR AE FHVFRTUES . SYXK( 2 )2019-006, ]
FrEYATE E Ak, SRR SR 1 ST A R
A T CRAFAL PHL B RER 5 W10 BE S 01 2 W Atk itk
(135 20230314-53), JEhg I F H K6 TSRS (ARG
W€ . A SEERBNMIFE AT TR AT O LRI, YR T
T AT BE 1 i AR DR S IR 508 . AN T DA R BB T XU P
£ 28
133 LAY SEA Rl TR IREE AR TR
JB2 JiR it 1) T 5 [ Worthington 23 s 5 Bk 2 I JI5 I T 5% [
Whatman 245 20 35 77 506 T i 52 K STEMCELL 24 7] ;
/N B B PR 4 B 20 B8 R T S R T R A A o
FHEARAR; BEREENTICE R AR AR A R
/N F]; DMEM Bl 8% 95 3 . RPIM1640 1% 77 3k A1 G 4 1ML 375 1
T Gibco A H]; MTT - {# [ Biofroxx 24 m]: JEMETH 1k
#. Hoechst, AEZHH. BCA & IKEERT AT & 4HMfEE LT
752 56 G 7R & (Dil) A2 A R 4% £,75¢ 56 G €23 77) & (Dio)
BT Bl s REVBEARFR AR = 3T T %5
Sigma A ]; H0, T Rk AR A IR AR SR
o AT S T AL R FRHA R A s RNA S BT &
J& T 5% [E Omega A W; RNA [z % 5% 7 & )1 T 3t 1= Roche
NFE FTE ST B E T A T REAR, EWHIET
FEEREMBEARAR: BERERE. Wik - GalgE S
BYO . ARG — P G X &R 2 R Masson = Lk
R S T AR R EREA R A
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1.3.4 SEEGACES  BORBTHHLE T 3EE Avant AR AL
T 3 772 460 T 55 [H Thermo Fisher A 7] ; B B A% IR & Ik
FERTIAE T g BURE A A AT IR A 7] AR (Spectra
Max M2) T3 [E Molecular Devices 2> &]; A4 i ks iy T4t
Leica A 7]; WOBIL IR £ B (Fv4000) 11T~ H 4% OLYMPUS
Awl;s AEYE SR KHL (HS-1000) T T4 B A BR 2 7] 5
W )t € B PCR Y (StepOne) Wy T~ 3£ [E ABI /4 &]; Nanodrop
(2000) I¥yF-3£[F Thermo Fisher Scientific; ZiKFiJE M Zeta Hi
{743 AW T 5 [E Malvern Panalytical A )5 TG 4> 5t 4H 2R 4H
U 5E B2 M R GE 0 T B A TissueGnostics A 7 .

14 Zk7ik

1.4.1 BMSCs (W73 B 1597 S 9 e 1 BRI 71 %of L B i it
ZIRGE, ERWEIEE N & I E AR &, S8 )5 B T BIRE,
DU T BE 20 B AR RE T8 o O B 1 (%) i B 1 e B T v %
U6 T B S il 3R 47 200 r/min (B3R 403, FR4E 1h JELL
300xg F 0ok B B0 10 min, #3040 4k
FREEBHTE R, AT T75 BT, (E CO, Ak FRAH
R IR SR JE R, A AR K 2 80%-90% Rl A I, H
0.25% JERFHAL, L1 2 gATAEAARE IR

142 Hl&AUOKIEM KA 3-5 48 BMSCs Y AL G B T 15 mL
B, 1000 r/min B0 5 min, {4 EIEW, A pH
4 7.4 ) PBS ELHT LML, A AR B S MUK Yl I LA
J95 um.y 1 pm F1 0.2 pm ) S5 IR I v I, B — 2 IR
AT 15 R EGHEIEH, SRE/EZ= R T 10 000xg B5 L
10 min, EER4HMITEF, £/ 100 kD (Bt BERSAE IR T
1 000xg &.0» 15 min, XF4KFEHLFEAT ALK G, BSOJ5
& B PBS BT EIRAUKEEN, JFEE Btk 54
WEEIL 3 K. BJE, BFEMEAE T -80 CHUMETHRIF. 9N
KEE IR E ] BCA B2 ot E A A & e .«

1.43 RSB KRR KN BUF R RObE BRI S S
Jiti 22 SR A, WS B L R AT AT B B RN B
Jk, BEPERIES LI, MR T REE, RErERE
B FHRIEAE e T, BYRUEBE M i, FEEERE, H
1 mL S SR IR U B 5 S e g b R R, U
RN R, 70 pm 7 R R B0 R, 450xg B0
10 min, £ LE, H1mLa4iRyibmES. B— 3k
B OE, KIIA 3 mL 4y B 1 A1 1.5 mL 90% 77 &5 1
T RSO BE VR, % 20 BB AR 2248 n 21 43 B i b,
700xg B0 25 min, BLEMBRZE T 7 L2 B EIR
Y, HA T EARERARE. BUF 2R,
BN 4 mLIE VIR ST, 400xg B.0» 10 min, 7 Li&, HIIA 3-5
I VEMRRS), 250xg 2540 10 min, EE PR =3RS



HAREE

PEAATERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com
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144 rPERIgHM S BUh PR IREIR, WoR 10 £5)5
B 5-10 pL i T80 19—, R EC— SO B FH T
s B I — N B TR T T, BRI 5 — R 8,
BRI S . FriR FhCE B RT S, ¥ 5 K5 S
YR A B S ARA L min, BRI BT AR L0, DABEH
BRCH SRS R T P AR IR, R R R, G 3-
8min, flEGLK, ZEMKEEE, THEER, “HREV,
B IREE . ORAE, AP R ISR .

145 HIKHET/ME 0.5 pm B AERAEH TRSME R
IR 3 h DL S AT T, e FIE W, 50xg B
O 5 min, DLEBRAAMIANGEF, EE 2K, RERK EIEHRE
1 000xg 50> 10 min, WP T2/MA . W4 1T T2 /MR T
1 PBS H1, I BCA & AR A A &tk A7 E & .

1.4.6 YUKRLGEWIH]S B SRR B AT /M L
10 1 HBNR S, AR5 18 MO 5 ALE i FL B K
0.2 pum RERIRBR AT H R, B 10 IR, SRIGGK R & FEif .
YK Rl PRI L BCA HE R 7R S, oK AR
(R /INFIT Zeta HIAL BH R OK KL B2 A % Zeta LA 43 BT ACEEAT 3
o

147 YPKRGRIEMERSGIIE B, HHET/MAH Dil
JEGLRE (WOR B [ RS =549/565 nm) #EATARE, TN
K FH Dio JBE Gk} (UK B / KK =480/510 nm)
BEATHRIC, KRR IR B ST AMARL L T 1T
BRE, TERIREWR. BEJE, RIS H USRS
0.2 um fLAE I SRR ER e B3 AT W B IR, B4 10 Ik, Jdid
AN S RINU T, (R FE AN KI5 T A TR R R
220 5 TR AL B IR S R BT O I R AR R T
8, TERFEMBUROET, DIl AR E T/ MA R 4L 67,
1M Dio Aric MK FEIL R 4R B0, WL it B 6 11 ¢
KRR B ESEH RS ® (EE), FRAEg
KEW SR T IMEZ RS RAE T RS

1.4.8 Y KENE& 2% NIH-3T3 41 fiu. HUVECs F#) 44 75 1 H
4 NIH-3T3 j 2F 4 48 il 55 HUVECs 5 M T & 1R #1734 10%
Jir A4 I3 LA A 1% 75 %5 R - B 55 2 AP DMEM 2 fitg 15 77
%5, T 37 CHMEINL CO, B R B 78, AR5 e X 9 M 41 g
PL 3x10> A / L 4R & 96 FLEE TR, 24 h JE 5 1L
HRE R, BB R DO R E (5, 10, 25, 50,
100 pg/mL) Mg K& R0, &4H 3 ANE AL, &L 100 uL,
AkBEAE 37 C. MRS E 5% CO, BrFRAi e F 24 h, &SN
A 100 pL MTT(5 mg/mL), SZ0EIEH 4 h, FHIIA = HEE
BRLERE IR EAOE YR 10 min, {3 I BEAR{XAE 490 nm AL A

WG REAE, I UE A M AE U . Al R AT TR 2 (%)=[(As—Ab)/
(Ac-Ab)]x100%. H. o1, As AR LIGHWILREE, Ac AEXT
HWROERE, 1T Ab JUARFEE IR IR R .

149 YrKm&IIBMPIEIER H 2, 7- Z&E6HXN
1% £ (dichlorofluorescein diacetate, DCFH-DA) £ N % 1R
At A T 2 PR P SR AR K o R X A K
NIH-3T3 4 fitd DA 1x10° 4 / FL4% B e Fh 1) 6 FLAR . B+ 37 C.
AR5 # 5% CO, Br IR FE A 597 24 h, SRJE 50 UL R LA
T AL & N H,0, 40 H i X 8 2H. H,0,(600 umol/L) 4.,
i >k 2 1 (25 pg/mL)+H,0,(600 umol/L) ZH. 44 K fil & %2 0
(25 pg/mL)+H,0,(600 umol/L) 4, 7£ 37 °C. AR % 5% CO,
B IRfahiE 24 h, PBS Pk, 5 10 umol/L DCFH-DA
REFILIEH 30 min, PBS Pk 4L, i H Hoechst J:4H fu %
10 min, FH%¢ 6 A0 WL S 4 i PN 147 615 5 1 B FE 5 2 A
1410 HKFh& TP H R B W K0 BA K
RAW-264.7 L1240 il i S 4 v, 42 5x10° A / FL3%
RS 6 fLb, BT 37 C. KR4 H 5% CO, B
12 h, RGN ULF JUHAT A ARG TR 2 B8 40 31 %
FRZH. HE 2 M (100 pg/L) 41, HEZ BE + 40K ¥ (25 pg/mL)
MG 2 08 + 9K Rl & B30 (25 pg/mL) 41, 7£ 37 °C. &#H
734 5% CO, 57 A E & 24 h, TV 1Y) PBS e vk 4t fifd,
TR 58 40 2Bl 3R 25, SR F) RNA 3B 77 & 42 B 40 B 9 10
ALRNA, ok R e B D8 30 B 4 RNA (9K
SR K AN FEAS 1 5L RNA 2 55 5% 5 <DNA, SR T 5 i e &
PCR(RT-qPCR) 44 i 2 Jifl f* CD86. [l R ¥R FE K T- o CD206.
KRG 1 /KFo K P55 3T RT-gPCR JR ;95 C il
A 10 min; 95 ‘C7AE{E 155, 60 “CiB -k 1 min, 3L 40 ME
. L GAPDH {E NN RIS IRIE N, KA 27 i 5 Hix
mRNA FXFRIA R . 1975 ILEk 1.

®1 | 5FIER

Table 1 | Primer sequence information

FEH S5 (5-3") TG (bp)

CD86 _-i%: ACG GAG TCA ATG AAG ATTTCC T 151
Ff: GAT TCG GCT TCT TGT GAC ATA C

BB IABER T o 1. CCC TCA CAC TCA GAT CAT CTT CT 61
FU%: GCT ACG ACG TGG GCT ACA G

CD206 ¥f#: CCT ATG AAA ATT GGG CTT ACG G 131
Fif: CTG ACA AAT CCA GTT GTT GAG G

KRR 1 3. TTG GGT GGA TGC TCA CAC TG 67
Tif: TTG CCC ATG CAG ATT CCC

GAPDH Fi#: GAA GGT GGA AGA GTG GGA GTT 117
Fif: GAC ATC AAG AAG GTG GTG AAG C

1.4.11 YKL G ZEIL A Py SEI6
PEFRE O NSRRI ST B 36 H C57BL/6) /N, 2
12-16 h 5, MEREIESTEENRIER 2, % 1 RiES 100 mg/kg,
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MREZE

ZJEELE 2 d 15 50 mg/kg. 1 J AR IR AN B
HLIILHE K F = 16.7 mmol/L A iE i th . K Ih i) 36 1
/N BRI R BE AL 7 3R A BN IR AL 4R BRI AL R gl K
B, 2 12 o ARATR S BT /N B St R PRI
PIBRTY 38R & I AR B 75% L BEiB s 3 bk, 72/ R
T X I A I 43 S i 2 A ELAR N 6 mm [ 4R Rk
BT ATHEZHAERI S T ( BPGTH & I 12 5. 3 54, 6
FM% 9 fAb ) VEST 100 pL i PBS, K ZEILAE B R RS
100 L FIAKEEI (25 ug/mL), YKaLA FEIBATEOIZ L FiE
55 100 WL KRS 22D (25 wg/mL), RFHZZ 1R, &S
WBIT 3d. REFUNRRIEIRTE, T HI0IHEE

AN EASWKRITME: £50, 6, 12 KK
BT A B, Image J 300G vk I 1) 2 B T D
RO G 26 . QT A28 (%)=( #T4h R4 1) i i AR -
ARG 7] 5 () ERAR O THTTHI R ) / )46 SRA53 61 THI T AR x100%

PERRTR R R B AR RIEE T EEH 6 R
FIEE 12 K, HLOUIH SO0 B R ZUH1E 40 g/L 2 T R
Wb 24-72 h, BEJG T BUKCERRAG W, DR S
(D1 JEFE 4 um) AT IR AR — fREL G4 B Masson s, R
FI TG A= StAl 4NN s &/ T RGOSR IR, AT PEAlk 41
T 2H 27 B 975 ERL 2R
15 ERILRAEIT PORAGRIGIELIMIGTE. FUE I IEH
FPLR PR, Ik —BIPA goK & F /N RO & A
A
1.6 %t 947 {1 GraphPad Prism 9 B Ah 4T G122 4
BT ARG 12 B0 DA xas 3RoR, 2 AL LGB AE B
77 %23 M (One Way ANOVA), it — 35l H Tukey £ F 4G 5
LB AL M ER, P<0.05 NERTREWE L., X
TG Gl A PHT BE R 2 GE i 2 B K H %

2 Z58R Results

2.1 fEsmiee s WE LR, TR KA E IR
DA AL SR % wi2itli ON 0 Ok N e e 3 B R O b
BHEIR 20, SV 2 A B ANk, IR A ek R,
I iz 2o R EIR .

2.2 AR EBK RS Zeta AT EAE YK TNSTEHLST
BIRiAR S K IR AR LI HORLAR /0 A 351 5), WeAE R 43 3k
(106.11+7.45) nm A (132.73+4.30) nm( [E 2A). 4k, gKk:
i F Zeta FEAL A3 AT AR R AR Rl & BT UL, Zeta FEAL
M (-23.641.57) mV( [& 2B).

2.3 ARERSEIA B aRESIE WNE 3 FiR, Dil Bk} (40
) PRI I T /MA R Dio ERYRL ( SR ) brid K FIIE
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R F AR S, TR R 56 E Mgkl &
P (B, RWPET/IMEMGOR BN K AR E .

2.4 #hkaRs E Rt NIH-3T3 @i f= HUVECs 3878 89 %k 1N
& 4 flr7~, 0-100 pg/mL i [l [X 8] ) 44 oK fil & 3 6 3 e %
i 33 NIH-3T3 47 fifu fl HUVECs 3458 . %F 1 NIH-3T3 41 i,
25 pg/mL g il & 2290 B A B (R 4R MR S BEAE . T
HUVECs, 2 Jf 334 583 11 B A 0 oK S0 R 152 114 184 o T AS B
WoE, FETIX 458, R 25 pg/mL KRS TIHAT S
BESIR A TE

25 K ERASEBGILEAERA W NIH-3T3 4115 H,0,
(600 umol/L) HL [] i B AL AU S8 AL SR BE . {8 DCFH-DA 1
IS EFRZR A, LA D4 e P 3 A SRR A K B 5 TR,
2 H,0, (o HL 5, MMAMER T mmENRLES, X5
I i N I 1 EOK T B B R A R AR G, 5 H,0, 4
PO, 4K BRI AN T MR DOGAE 5 B R ks, 9Kl
G R INEIE RIS TR, RYIGK RS 20 AT 3
Re AL 4R P A

2.6 AR ERSEIAGRINILEBR B 6 iR, 100 pg/L
JIE 22 W8 IS v 20 v {2 28 [R5~ CD86 At I A B Al - a
FRIR B, WS 2 MEAAE R, KRG AL
%K K ¥- CD86 I N FEIE T o BIRIE WD Ak, G2 hE
R B 5T 2 [ F- CD206 RIS = MRME 1 13K W]
WD, MAEGPKELS FEIER T CD206 FIFE R IR 1 (13K IA
wENI.

2.7 ) RA)&@E LA

2.7.1 SRIGENMECE T ALY, a2 5
NI AR HIBETZ IR, WOk 36 /N BRI E s g N\ e 48 25
RGiitordr.

2.7.2 BQUEHEM ST AT /N B4 20 R G TR R
VA GUOK R G RO I EE . B7A EWERT
AN a0 1] f & /N B D a2 . B 7B R,
FEVRIT 58 6 RIN, SxTHRZAALE, 49K TR 48K b &
P LI B TH AR R A, OIS 3R 0 5 70.37% F
84.26%. TEIAYT 55 12 R, & 400 i AR — 2 45 /0,
DL K fil & FE 2 O T Al A R, BT & A Ik B
94.74%. B 7C N0, 6, 12 REU &G EEEL. Bl
SRR, PRSP (R TR PR /N BB T
BE.

2.7.3 FEIRF/N RO GITH H 2 g o By B Rk 212 g
53 BT R PFAL AN [ Ak 22 1) B T 8 & ROR . fEVRIT R 6 R
I, JRARKE - AL ge (i oR ([E 8A, B), YKL AN
Kl B ZE 1 B T A 2 H A B R R, BT T AR N
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B2 . Hob, WTRRAM I K E B K, 5 3.539 mm;
M 499 K il 6 40 1) B T B2 e 4, A 1.31 mm( (&) 8C).
TEIRYT 58 12 R, /DRI E K EE— P45, 9
SR FE Y 2H AN g K il B 4H 1) B T B2 43 00 0N 1.54 mm Rl
0.91 mm, AHET-%F ALK 2.69 mm, 61 [ fn i 2 ke (&
8D). UbAh, YNKEhA FEV L AT WK & R P B A, Al
AR e 5 B EA A > 5 B TR 45 . Masson Jeta iR (&
8A, B), TEIRYTHE 6 RIN, AHALT XML, H ARG ™
AT HEZMRIEDI. EIRITE 12 REF, FrA HARX T2 6
RERHEZMRETR, JCH R PR R E T 20 1 R 5T
S SR E D

3 1571 Discussion

W PR 95 G Th A 52 I D B v 22 Bk, DRI PR S8 A R i
B RORE JEYLSEZ PRI 2= 0938 Bz, O T A DLE
HAG Y, XU R SR LR, AR E KK
ZHFRULERE /) ", BB K TR AR A, gk
JLERE B B T A 7 T S AR L RSO
FER—Fp A5 6 TT 5, BIERHAKRIIAREHA,
BMSCs 4K FEi 5 P R IR T /AMEAH &5 5, BEfE e kel
HHSAFA, MREAISRE, 080D B, FEA
RN 2t RE IR S et 1R a T a5

BMSCs = A — Mk H i1 5B B4 — BE 2 BN
B 2GE. BMSCs & TN F R EE N, RETRKEHF
WP IR E, B BREHNLZ o LriEae ©, BMSCs 4y
WA B A WA R A8 Ay — e S M Y 8 T LA & mRNAs. miRNAs
SEAEYREYEYIIR B, ek S S ANE I I A A
IR 2 e B AR, 15 2 s 1) R A R B DA 9K
SR, R 22 B0 L 30 ) 40 BB T S A A 5 B AR A LIS, I
HAMNB AR AR EB, X SECT HIXBAR MR P, EA
FEICHRITAE, I U R AT S5 159 B 0 4 K 40 i v e e
BIn R RN AN e, AR T SR E SRR 20 5, X
RIS T AU SN AR K 41 M 236 1) R e B B K BE
5177

rh PR ) T O R O e 22 P R DR RS S K ) A
3, HA R T/ A 2 A R T R R T R — R
TREERE P FE SO ORI, rF R A AR TR 4
FL R F g T JORETH IR FIZH S Ve A EEAEH . T/ MA
B B NE A A BLIE R, ZIE RN “CHRZIER” , EAR
I —Fi AR BTSRRI ALS], T Hazd R RS &
Wik 41 2z T AR P A 0 TR B 20 A — R, ik
YT TN AE S B ) M2 B (TR Y ) Btk

TR BE EEM O, XTI R RN . (e
HABEEE XY, R, FEAES R gn R T ey 5
I T il 2 5% S0 R A g2 I B T, DRI 5 AR TR T L AR
PETARUAT R AR . AR PESR Ak b PR A0 IR T/ MA RE RS R4
et AR OER S P52, DR IR 9T SR P TR (0 7 A4 A 3
Herb MR AN PR T/ A, I FUB R B a S HOR, Hah
KEERAFA T MERI AL AR, M8 YK & e,
TXORh A BRI B 05 R PEXCE RN, BE AR VAT S A B,
i 5 S NS BUIE 2445 1), SCRENE ST 4K B f) P A TR R
HERHALMMEE A . 25855 5 AR 340 i 45 7
PUEAAE FAIBT A B 3 ANEBE LA PN T 9ok ah & JE v
T SR QI THT VR 7 A R R

FERE PRI B T A A iR v, 40 g i 28 o0 EE B — 2R
IR R T K Y = URIR S AR R e, 8005 10
][RI 200 M 344 5 i 752 B, 8 S 0 €0 TG 1 7B R A AN 2 4B
520 USRI A 2 AR D R IL R . DNA 43 7. R
FUTRMRIA,  mIRISORIE 55 R0 o RN i, 5K —
ROVGER S BP0 fgitn, gk 3E AT 1R AR K N T
FLNRAT A A KR T, A5 AT 4R A L A N 2 AR 4
WS PIBK/AKT/mTOR & #, AT 2 338 e T 44 440 ff Fr) 18 5 3
16 B, K BRI A 54T microRNAs AL Al RS S RNA, X
LG 2 1] LUBE 52 A 2 B B B R R (R 08, T O T At g
HEFE A4k B, I AT R BRI 1) 78 5 T4 A A A
WRREA BRI & A, B A KR T B 2 AR
BB 2 40 M T AT RS B8 0, N B SR T B
WRITIRAE B, VAL R T i R A H AL 4% (1) BMSCs
KU N FE I RE S B3 (R E NIH-3T3 4. T8 %, &%
520 TSR 45 AR — B, ORI IE RIFEIR T T 4K
A FEL A AN AR B A

UhAh, R MRS N, e g i K FAh 40 i = 2R 3%
PEM L, X—MRaME OIS M C BUS. ZINT B
55 BB T 00 JORE N, LR IR S 14 AR Ak 7E 1A 11 22
YNHIHLH, X S R 5 24T BORE PRI 107 11 A TR B3, [
Uk, B R —FhAE B IE R 1Ak E M S B A R B T b R
i A TH A . WU % B9 % 31 BMSCs AT A5 9l K 3830 AT 15
TEPEE A G T VE T . XSRS R OR, HXTIRAAARLE,
gk ib & FE L NIH-3T3 40 fild 5 M 20K 7 I B BEAE, $20R
gkl A e AT A PRI I A A A A, AR S N
S, BETE QI &4, X UERAE T K ak A B e
VA A BT i R VR TTVE

PO N AE P O A R AR T B AR,
M) JE N RENE A RGE BRI SRS, TR s giUE
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Figure 1 | ldentification of mouse bone marrow-derived neutrophils
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Figure 2 | Characterization of nanofusion vesicles
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Figure 5 | Antioxidant effects of nanofusion vesicles

T ME AP S 20 KRS FIR

..

A B
C i d
6 981 d c
g 1'5
= =
ﬂﬁ 4 PEEE
Bl BOGREEME T, W/ME (46) 590KRER (86 ) % z
BRANA RS FEE (200 ) MRS ER . HE RO 10 um., < E
3 | KRS RBNMEEE € 2- 2 4
Figure 3 | Fusion identification of nanofusion vesicles 2 <]
8 5
0 E o
A . 8 ] \\Q,»\s y@i @m w\x = &%& f}%"% W
= (\\‘7‘ O ¥ PN
200 ,—_lc 200 I—_l_ o ﬁ\%g N A x®
o C D
= 1504 b g 10 1.5 — 15+
5 = d b i b a
5 3 ) — B
¥ 1004 g 1004 Hﬁi ®
& % 1.0 = 10-
S 50 50+ P z
Z £
£ 0.5 ~ 0.5
04 0- 8 §
W4 5 10 25 50 100 X4 5 10 25 50 100 g ®
— Hr
- - 0- < 0-
PR E T (ng/ml) YRR TR (ng/mL)
U B R SR S
W %@w&@ W g g et
Vs T A R G T oK A BT NIH-3T3 SR Pk Pk
B 9 /N ) ik R 2 4 K 7 BT HUVECS 3BT {F - P < 0.05, °P < A
0.001, ‘P<0.0001, Kl 18 A-D 235y CD86. R MR BEIR T an CD206 FlKE 2 B il 1 11
B4 | ghKEhA TORXT NIH-3T3 RARFIA B BKPIR 4RAE (HUVECs) ti858  MRNA K, JLrf CD86. fRIHIEN 1 o AR {R REANMIA T, CD206 Al
A K AR 118 P 4K F .°P < 0.05,°P < 0.01, °P < 0.001, °P < 0.000 1.
Figure 4 | Effect of nanofusion vesicles on proliferation of NIH-3T3 cells 6 | ZIKRLE TR RIER
and human umbilical vein endothelial cells (HUVECs) Figure 6 | Anti-inflammatory effect of nanofusion vesicles

40 | PEHERTIEWR | 58305 | 5E1H | 2026518



R _ _ rEERTERR @7z
Chinese Journal of Tissue Engineering Research  www.CITER.com
A OHBRAL geRIER4l 4PKEAIRE4L B :ﬁﬁ%@m c AR gk AR A KA IR
' Sk s tas 10 ‘ 10 10
150
C C
< Esi{ — Es Es
x
s 1007 - — N f
& |
)
= 50+ 0 5 0 0 5 0 0 5 10
= mm mm mm
0- o oy BIE: B A SRR/ RO DSl AR R R, WHIR A
2.5 mm; BOYFA/NRAIH &S F G0 CO A
TERIR R &Rl °P<0.05, °P<0.001, P<0.0001.
B 7 | ERF DR EEEENE
Figure 7 | Macroscopic image of wound healing in diabetic mice
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