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[ ZE] BH: HWiTRRIMBE (Exo) WRTESEMAATERE (ODex) /RHHFAEM (CMCS)
(DCC) KEERE (DCC/Exo) Xt/NRAJEEEERE (PA) MRCERCR, MBI EALH . ik 2
KB Exo I #l#5 DCC/Exo, il HAL2=E5H), R H S e 212 e 0 346 T 3 5 DCC/Exo Ja /N BRAF &6
B R 4080 R E BT Ly-6G 1Y 23815 B0 LAVEA oA AR 2 v . R B W W48k 57 /N BRUOR 5 PABRAY
B KM /N BUBEAL 2> % BB 4] . B R BR BEIR (HA) 41, DCCZ M DCC/Exo 4. T ARG 5H 14 d W
RAAA/NR PAE O HEATPE S, RIDHE BB &£ 4 /N PAYZUREIES KRB, FARESd, R
FH % Ak 4 G 0 7 R I 45 2 /N B PA L 2Uh it S Ak il (MPO) £ ikK P, A 2% (DHE)
BEERET LRI A 41/ R PA LIPS (ROS) K, Hpese ey ik ki 45 4/ PA 481 4
A5 03 b5 3 W 8- B A S 1 (8-OHAG) FlH] jz -[8] BT % 4/ (MMT) MCE A E-S#&E A (E-
cadherin) R IEE I (Vimentin) kK, Mitotracker 2¢ YE R £l 1 K I 4% 4H /N Bl PA 40 21 rpr 2% i {4
POIRREE R o Bl % T IR AL B dUTP Bk Ky b (TUNEL) G 68 340 I 45 20 /N B PA 2021 b 41
M TR, G5R: I B Exo A MIE XSS ; DCCKEER 1138 Exo Ja, HARIE M I g K & A4
BB RS . e Uk e gtk /NS B IR U e D B p R IR . R 5/114d, 5
XTHRAFI DCC A LA, DCC/Exodl/NRAF-EPRE T4 AL (P<<0.001), HEZL (A, XIAZ/NR PA
JUEE H BRI R A R, HA AR DCC /MR PA WA, DCC/Exo 41/ B s A WAL %, AW DL
R RAEMM . SRS, RIG5d, XFRRLA/NE PA HZUEE0H I ok 18 RYEIRE ; 5 iR
AMDCCH HE, DCC/ExoZH/NFPA ZH4UH MPO kK 8 %K (P<<0.001), DHE%:fn, S5t
AR DCC 4 4, DCC/Exo 41/ PA 4140 ROS K I W A (P<C0.001)., fEse ey, 5
XA DCC LA, DCC/ExoZH/NE PA ZH41 8-OHAG Fl Vimentin 357K VB B AL (P<<0.001),
E-cadherin ik K F B B F+ & (P<<0.001) ., 5XT A M DCCHLE, DCC/Exo 4l /M PA 441
Mitotracker 2% 36 {5 5 T AL G 0 B 8 A5 (P<<0.001), 2Rk 45 45 A5 B BR AR . 5 4 B4 A DCC 41 1
B, DCC/Exo4l/NR PA HEUh 40 L i TR W] i B Ik (P<<0.001). %5#&: R#HNH DCC/Exo & &K
I VT A RO /N BROR JE PARRBE , HAE T AL 0T 58 55 90 i J &8 58 R W . BRI AL ZUE AR Y UK - |
U/ 2 R T LA A MMT i 2 A Ko
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Improvement effect of topical application of exosome loaded
hydrogel DCC on peritoneal adhesion in mice and its mechanism

MA Ning', LIU Shuang', WANG Chengyao®, LU Jiajun', CHEN Linyu*, WANG Ziyi*,
ZHAO Weigin®, WANG Weitong', CHE Pengcheng”, SUN Hong'
(1. Hebei Provincial Key Laboratory of Chronic Diseases, School of Basic Medical Sciences, North China
University of Science and Technology, Tangshan 063210, China;2. Hebei Provincial Key Laboratory of
Rehabilitation Engineering and Regenerative Medicine, School of Nursing and Rehabilitation, North China
University of Science and Technology, Tangshan 063000, China)

ABSTRACT Objective: To investigate the ameliorative effect of the injectable oxidized dextran (ODex)/
carboxymethyl chitosan(CMCS) hydrogel (DCC) loaded with exosomes(Exo) (DCC/Exo) on postoperative
peritoneal adhesion (PA) in the mice, and to elucidate its mechanism. Methods: The exosomes were
extracted from the rats, and DCC/Exo was prepared and its chemical structure was characterized.
Immunohistochemical staining method was used to detect the expression of the inflammatory factor Ly-6G
in mouse dorsal skin tissue after injection of DCC/Exo to evaluate its biocompatibility. The mouse PA model
was established by cecal abrasion. The KM mice were randomly divided into control group, hyaluronic acid
(HA) group, DCC group, and DCC/Exo group. The PA condition was observed and scored in the mice in
various groups at 5 and 14 d after operation. HE staining was used to observe the pathomorphology of PA
tissue of the mice in various groups. At 5 d after operation, immunohistochemical staining method was used
to detect the expression levels of myeloperoxidase (MPO) in PA tissue of the mice in various groups. The
dihydroethidium (DHE) fluorescence probe assay was used to detect the levels of reactive oxygen species
(ROS) in PA tissue of the mice in various groups; immunofluorescence staining was used to detect the
expression levels of the oxidative damage marker 8-hydroxy-2'-deoxyguanosine (8-OHdG) and the
mesothelial-mesenchymal transition (MMT) - related proteins E-cadherin and Vimentin in PA tissue of the
mice in various groups. The Mitotracker fluorescence probe assay was used to detect the degree of
mitochondrial damage in PA tissues of the mice in various groups. Terminal deoxynucleotidyl transferase
dUTP nick end labeling (TUNEL) staining was used to detect the apoptotic rates of the cells in PA tissue
of the mice in various groups. Results: The isolated Exos exhibited a cup-shaped double-membrane
structure. After loading with Exos, the characteristic absorption peaks of the DCC hydrogel showed no
significant shift. The immunohistochemistry analysis results revealed only minimal neutrophil infiltration in
mouse dorsal skin tissues. At 5 and 14 d after operation, compared with control group and DCC group, the
mean adhesion score of the mice in DCC/Exo group was significantly decreased (P<C0.001). The HE
staining results showed severe PA with massive inflammatory cell infiltration of the mice in control group,
mitigated PA in the mice in HA group and DCC group, and no adhesion with only a few inflammatory
cells observed in the abdominal cavity of mice in DCC/Exo group. At 5 d after operation, the
immunohistochemical staining results showed significant diffuse inflammatory infiltration in PA tissue of the
mice in control group. Compared with control group and DCC group, the expression level of MPO in PA
tissue of the mice in DCC/Exo group was significantly decreased (P<C0.001). The DHE staining results
showed that compared with control group and DCC group, the ROS level in PA tissue of the mice in DCC/
Exo group was significantly decreased (P<C0.001). The immunofluorescence staining results showed that
compared with control group and DCC group, the expression levels of 8-OHdG and Vimentin in PA tissue
of the mice in DCC/Exo group were significantly decreased (P<C0.001), while the expression level of
E-cadherin was significantly increased (P<C0.001). Compared with control group and DCC group, the
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fraction of Mitotracker fluorescence area in PA tissue of the mice in DCC/Exo group was significantly

increased (P<C0.001) , indicating a decreased degree of mitochondrial damage. Compared with control

group and DCC group, the apoptotic rate of the cells in PA tissue of the mice in DCC/Exo group was

significantly decreased (P<C0.001).

Conclusion: Topical application of the DCC/Exo composite

hydrogel may effectively attenuate postoperative PA in the mice, and its mechanism may be related to the

suppression of local inflammatory infiltration, reduction of tissue oxidative stress, decrease in apoptosis,

and inhibition of the MMT process.

KEYWORDS Postoperative peritoneal adhesion; Hydrogel; Exosome; Oxidative stress; Mesothelial-

mesenchymal transition

A5 M K % (peritoneal adhesion, PA) &
TR W DL R) R, ) ¥4 52 i M IS B 442 422 fh A1 2% i
B FE PA BB ORI & e Pl AR . B,
A o] A 45 J 0 52 400 I 1 A TR B L D SR R AR
E RN AR, X BB PA ERE . B
WBIT &, REER R H BA B AF Y A YA 2 v
LR 4% 32 T W BE A RE O SR, KRR K RE
1 0y 0 B8 5 i B B P 5 1 20, JE ik T FUR J5 Al % 08
B OC B D BRI D5 ok IR 09 TR FE BT T 4N e
(adipose-derived stem cells, ADSCs) 43 K b b
& (exosomes, Exo) & A ZMAEYWEMES T, ]
L 2E 2R i 1 B R G4k, DT 22 e 45 AR S A
¥, HARRlE AL, NOHETSTR, HHAE R
FE VR FNIAE B8 I )y T A AN AR T g L, k]
48 Exo JEAE A I, I /b 52 40 1 50 JRE 442 4% fik 1)
Ik ARG, AR R FE, BT IR AT T
™, AR LLE AL A e (oxidized dextran,
ODex) MR H 3572 B M (carboxymethyl chitosan,
CMCS) M5OR8 i 5 5 6 N il 46 AT ODex/
CMCS /K %t B (oxidized dextran-carboxymethyl
chitosan, DCC), fi# Exo LIFjiG PA. AR B
TER B DCC/Exo % /N B PA 2H 21 v Jay & 48 5 i 1
E2 N A VA G VN 1 121 <
mesenchymal transition, MMT) & 4 ¥ 1 I K& H
UL, DU R BEIRAR G PA R AERE MR B EARG
A3 5T SR A
1 MBE5FE
1.1 £2%5H . £ E2XMNFNE SPF UMM
KM/ (6~8 i, Mt 25~50 g) 24 HRIHENE
SD R (6~8 %, RN 200~250g) 4 H, ¥
W B AL e R A YR e A BR A F SR Eh Y
A PEVRATIE S . SCXK (A1) 2019-0008, 1757 19 4]
A oK. #RE CMCS ¥ [ 127 vk

(mesothelial-

AR A R A |, R AR T AR ek
WHARARA A, 1 B A1 AL (G2 R Eagle ¥ 5%
3£ (Dulbecco’s Modified Eagle’s Medium, DMEM)
Yy | 36 [ Gibeo 28 W), -4 55 R IR G WORI R i JiE
AR TR e A i dUTP Bk FK 3 b5 ic % (terminal
deoxynucleotidyl transferase dUTP nick end labeling,
TUNEL) HTiA &0 A igEid EYRHCA
MR, Y& W iR (hyaluronic acid, HA)
e 5 AT BB BE YT A R 2 W), ik 2 4 e Bt
Ji 682 A% 6G (lymphocyte antigen 6 complex locus
G6, Ly-6G) kA4, 6-JkIkL-2-283m e (4,
6-diamidino-2-phenylindole, DAPI) # Iy H 3£ [
Cell Signaling Technology 2~ ® , %8 i & 1t ¥ T}
MPO) #i & 1 ¥ B & A
(Vimentin) HURW [ B M A2 A W H R A R A A,
Pt 8- F M H 21 (8-hydroxy-2'- deoxyguanine,
8-OHAG) ikl A b M B 5 B4 YR A R A F]
E-45 %5 11 (E-cadherin) #i# 4 F 35 [ GeneTex
AF, HifRIgG (H+L) 28 XM 40, otk
IgG (H+L) 28 XMW M =g itk . DyLight™ 350,
Alexa Fluor™ 488 #r ic — #T Ml MitoTracker % ¥
WA ¥ A 26 E Invitrogen 2 ®, & 4 B
(dihydroethidium, DHE) % )t #& % W B 3%
Cayman Chemical 24 A) . % fg 7 2 65 (8145 .
H-765003040701) Wy A HA H 2w, B A2 4
21 4k 6 1% (Fourier transform infrared spectroscope,
FT-IR) ¢ (5. INVENIO-R040708) Wy [ 1% =
Bruker A, HBIBKHL (RS ASP200S). H
AL N (5. EGIIS0H+C) HAEOLIL R
FERMEB (M5, LEICA TCS SP8 STED) #ly
F 8 Leica A .

1.2 Exo®REAKE  H4 HAEFE A SD K R
S E ISR AR AL, TOW R, &1 A
JO2 I b A IS, O OB A O UE o T R UG A

(myeloperoxidase,
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M . KM DMEM K532 56 M1 196 5 85 2 /558 R C
WL IR AL, FefhIs R, P48 KEORIE ADSCs.
M BE 2~3 d B — OB S SR AL, R LAl G Ak
) 80%~90% B, HEATIH AL AR T 5 82505
W HE B Exo M S5 RE IR 3, 28 22 TURE 738 0 v i B
Exo, 4°C. 800 g&.L> 10 min, ERICAMM . Utk
i, 4°C. 2000 g &> 20 min, EEENETER .
W B, 4°C. 10000 g B0 30 min, £ T
M BT 20 mL S AR IS B, 40,22 pm
B R RS R W .o, 4°C,
130 000 g &0 2 h, ZERARTEH . 15 2 B UivE RN A
Exo, MM A JC W& #% 8 £k 22 s il (phosphate buffered
saline, PBS) B EVULIE, WS 1.5 mL EP & .
SR 325 5 HL T S A R 2% Exo T A8 A4 44 .
1.3 RERH & Exo i BALER FRH3. 96 g
HIRBER T 50 mL LB FKH, A 0.54 g
WURR 4, T 25 CaleiPE R 3 he A 3 mL &
TR, EwNr Al (B ST ER
35000) JavRT, 153 AN 20% B9 ODex, 4%
& B 5% B9 ODex % W5 25 1K BLI 5%
CMCS W IR & o o JF R T pH 7.4,
37 CHM TR &ML, 291 min AU ,
55 DCC 7K Bt i o ¥ 30 pg Exo 55 ODex ¥ ¥ i
R, F5 CMCS W s B, 8 o 4 #1403 3 3k 15
1 2 Exo 1) DCC /K & )& (DCC/Exo), Exo i £k
We Ry 30 pg/100 plo >R FAE HL i 20 A0 5% 3% A K
I HG Ak 2 554

F/NR A H A 81 100 pLL DCC/Exo, 5dJEHU%
NI AT A DR SRR A gk
e g 8, 1k R TN 40 21 S0 I - Ly-6G B R IE NG I
LV DCC/Exo A AR PE . ZH 810 v & B o
4 "W & BR (ethylenediamine tetraacetic acid,
EDTA) &M & EEE . #HHE, MRIRKEE Ly-6G
—Pi (1:500FB) M —4i, 3, 3- A FLBKAENM
(3, 3'-diaminobenzidine, DAB) W&, J7r AR E UL,
1.4 PRARBEPARBHE SaFfLE K24H
/NEUBE AL 3 g % REZH . HA 41 . DCC 41 #1 DCC/
Exodl, HA6H ., FAHA/PMRTARA12hZEE, B
JEEVE S 2. 5% =8 215 300 pl HEAT BRI, T F I B
FRRP &MY 0 (Y1.5em) UREEW. HXE
T2 R R RN EUE M 25 W E B
SR, 7EMEEENIEE PO H 29 1 em AL T T
ARTTRIHRE 0.5 mm. K/M1 emX 2 ecm A X 5,

RN BN N 1S 1T N O D= 57 i L
B . X B/ B ] 100 wL PBS 2% v ik o
Ve HA 2/ BRI 3 5) Uk 4K 100 pL HA # kiR
75 DCC /BB R A7 1 5 100 pl. DCC 7K B i
1B 97, DCC/Exo 41 /) B A 1 & £ ¥ 4F 100 pL
DCC/Exo, £ 1 minfflil G486 M, Wik E W
51 REB 005 18 0 A A k. T TR BRI AE O A 4%
PR EAT .
1.5 SAIEAPARENRXABERALFES
S TFARGE S 14 d, BEMLBEES A /N 6 H,
s T A i IR CREEAT AR AE . D) IS BRI RE
ZERER, KA CRERES R EEN. R
F Nair’ s PP 240 7, XF 45 4/ B PA B BB 1E 4T 3L
Hitsr (B0 0~5nEMERENTHE), F
RIGEEARS 5445 .
1.6 HE£EAELEM P A PAARRKREBIEA
Al FARJE SN 14 d, M4 PA S &0 45 4H A4b At
Je /INEUE IS A ZUREAS . X T RG % & A i X3, DI
HE RE-H M K XA SRR TR E A
R (0 DX, D) BBCEL R R T 1) B 1T 2 2
FEAS . M A% Z R R W, K. A
HH LU B o B AL AR I A I AL 2L A DD
FrA Sk 420 A T e T R
ZHR T 15min, —F I 15 min, T/KIEE |
5min, /KZEET 5min, 90% Z %5 min, 80%
Z 5 min, 70% Z 5 min, ZJ5/KA4K 2 min, 77
ARFEQ A 2 min, /K H¥E 1 min 5 A Fh IR £ B
S5sgioKkhyk, B#E S5 mine LY 2 min, Wi
K PPE 30 s, B SREMR LI (700 LB 10 s,
80% ZWi5Ss, 90% WS s) Ja¥ I T, M
PE BB A, T B N LS 45 41/ B PA B 4181
B AR
1.7 AR FEERLMNEHE DA PAAR
T MPO £ &XHER  BASAAR)E S dE/N RS
W, BiEZE/K, fHEDTA (pH=S8.0) &k’
& 3min, AR 3% H,O, K N IR M it S 1k Wy il
5% Y LE R L E . N MPO —#HT (1:500 i
B, ACUKFIER . WM —dr, 37 CIRAMWE 1h,
DAB .4, JRARRE Y., TR WL, i
Jt M A (0 B A € R O BH R 3k o 2R A Image-
Pro Plus 6. 0 B4 8211 4 4 Y1 & v BH A X 8RR 43
% (I0D) fA, HEF¥L%E (AOD) fH.
AOD=IO0D/FH M X 51 F1 . L AOD {E ¢ R 414
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t MPO kK-,

1.8 DHE X &A= AR S A0 A PAARF EHE
£, (reactive oxygen species, ROS) K+ HURJ55d
N VKIRY) o, Rl 50 42 L R B 12 1 000
9 TAEW . W DHE TAEW, & T3 & b 37 “Cilit
JLIEF 30 min, FF XK UIHT L DHE TAE# . PBS
GRS, DAPLE o T 2800 Wi N W
gE, L0405 A E ROS. K Al Image-Pro Plus 6.0
B A R DHE %8 m AL, LI DHE 26
BHPE DI 0 R AR S0 ROS K-

1.9 XA FEEAMNBZ AKX PAARF
8-OHdG.E-Cadherin # Vimentin & i K F HBUAR
JA 5 d/NRAHL LD o, B EK, #EHEDTA
Zup (pH=8.0) # /K& 3 min, A 102 5"
MigseeEm AL, FilE A 30 min, i PBS %
MR VEYE 3 min, B 3. TEARICHF AL L
N 8-OHAG (1:1 500K ) . E-Cadherin (1:1000)
Ml Vimentin (1:1000) —4t, 4 CHELK. KH
WO S, A — b, 37 C#EE 1.5h, A
DAPLE o T9O6 B T WEEY) 2R INE
#t, K H Image-Pro Plus 6. 0 448 it 45 41/ PA
M P EARNE, PL8-OHAG, E-Cadherin
H1 Vimentin 2¢ ) BH 4 X 38k F 43 R AR R AL 4 3 F
B RIKKF

1.10 Mitotracker & R4t kM &4 AL PA4A
By XREARGEE BORESd/NERALUKEY]
o, I 1: 400 % B B9 Mitotracker TAEW , & W
37 ‘CHhEYE A 30 min, # % Mitotracker T 1E i ,
PBS k%, DAPIE A F2¢0% W flss ~ 0
LY R DR BE N, K Image-Pro Plus 6. 0 4k
4 it % 4 Y1 B H Mitotracker #¢ ) 1l L,

Mitotracker % 36 FH 4 X 3 4 /N, fRFRA L

SR R A58 47 P

1.11 TUNEL % & &40 &40 A PA AL F a0
AR WARESA/NRALIKEY R, ST
15 min, F& 10% 9 1l A9 1< PBS 28 vl i = i 3
YT 1 he ke HE LG 636 B il 26 TUNEL TAEW ,
W& MW 37 CHOEIEE 1 h, F2 TUNEL T/EM,
PBS 2% b ¥k %, DAPI# A . R A Image-Pro
Plus 6. 0 #4421t 45 40 U1 v vh TUNEL 2% i #1
DL TUNEL FHAE X35 5 538 A e 40 i g/ 7%

1.12 %3 % 5% R SPSS 26.0 #il GraphPad
Prism 9. 0 K F AT Ge it 2% 50 M1 . £ 4/NBUR 5 51
14 d PASr . ARJa 5 dRZEHZIh MPO RikIKF
ROS /K. 8-OHdG. E-cadherin 1 Vimentin & [
FEIRIKOE | SR AR A5 AR S S A0 B R T R A A O
B, Lhats®on, 241 MR A B8 ARk B
WS REAR (RS, AL FE A B R LR B R
Ty 2550 M, 2 TRDRE AR 4 500 W 1L 3¢ R T SNK-¢ £
5. LAP<<0.05 M ZERAGITFE X,

2 5 R

2.1 Exo%&Z#DCC/Exo¥itHiasmr BEHE
EUE, $EHU B Exo HAMIE UL H , iE#] Exo
BRI E ., FT-IRZ3T, DCC /K 5 I A7 A5 I i b
(1640 cm ) FIC=CHRzhIE (1546 cm ') HIFRAE
W ST 0, I B L R R 8 1 2 25 0 e 5 58 K AR) 45 Ay
fiE o DCC 7K B g 7 71 2% Exo J& , 4% fiF W i 0 ok %
AR EAALRE, R KA 1Y 05 B S5 1E Exo ft
HI PP LA RO, X A AR R BRUE P 4R
BE7 47 2 A EdE . /N B R B4R DCC/Exo,
S5AdJRHAY A4 Ly-6G g 84k e o, 441
HAX A AE /D S 1) v M A R . DL 1

A o
e

DCC/Exo

Transmittance(7/% )

DCC

-~

_wrl546cm !

'\

™1640cm !

2500 2000

1500

1000

Wavenumber (//cm ')

A B

A': Transmission electron microscope image; B: FT-IR spectrum of DCC and DCC/Exo; C: Immunohistochemical staining of

Ly-6G in skin tissue of mice.

E1 ExoX(&EM DCC/Exo&EWHEME
Fig. 1 Exo identification and biocompatibility of DCC/Exo
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22 BZHPRAPAREAXKBIAAF TS
RJG5d, WIRWEAL/NRPAEN, XA/
BB WK R A — 2R g iR, BsEE)
ZHIRE, KiEXMELL B HAH/NR PAWREE, A
U 2 35 WA AT AR TR, R 40 R i TR A
B o DCC AL/ BUE s A B0 B R 3, 7T L /b i i
JREFAEDIRL, R AT HER 5 40 85 . DCC/Exo 41/
FUE AT WE RS e, 5N A E . i
A A7 SR MG R K ARG % s B IR SRR,
FHRMNEOEIR, mEV/N PRI mmA. K5
14d, XPRA/NEPAIIE, /N B B iE BE A
U5 & W Z (08 ™ B, HORG 3% ) R 4545 Ak 4
ity HAGUMNREBRH I TR ENBEME, 5

Control HA DCC

5d

14 d B&

5d A FTINE; DCC /N FRUE s H BLER BEAL %
DCC/Exo /N BB I R th BUKG %, H H s Fi S BE
F RN KA A, RIG5d, R PAES N 4~
54%, EBCH 4,54y HA 4 PA T4 KB4 4
HRTE 248, SEHECN 1. 8485 DCCALPAES N 0~
243, X8R 0.548; DCC/Exo4l PAPES K 0,
ARJG 14 d, XIHPATFENLES 7, FEHEH
545 HAHPAVED R 1~44)y, SFEHHHN2. 8%
DCCHI DCC/Exod PAESTZ M 04, 3454 7
F1.5H10. 2%, RIG5M14d, S5XF L K DCC 4L
%, DCC/Exo 4/ B F 5 PA 3 43 B W i fIK
(P<<0.001). WK 2.

DCC/Exo
mm Control =3 HA
= DCC = DCC/Exo
61 o *
T I
2
3 4f
s % -
= ok 1
o
0 .
5d 14d
B

A': Gray regions represented adhesion; B: Adhesion scores at 5 and 14 d after operation ("P<C0.001).
B2 FA/DRPAHLRKKEEERIA(A)FRETS(B)

Fig. 2 Gross morphology(A) and adhesion scores (B) of PA tissue of mice in various groups

2.3 BANVAPARNASBERBIELIA ARJ55d,
X HECZHL /I BSURT L RN B =2 ) 3 e B0 ) 4 A A
SUEHAE— R, K% XA KR4V, K
RN MR . HA 4/ BUK i 300 5R 3%
155 5% B4 BL 50K % S5 M R B i . DCC 4/ B
JiE J R B R . DCC/Exo 2H /)N U BE AL 1%
FIRIHKE BAr, RBBRERSN, el B3z
WIERE . AR AR AR R 2, BE A D R
MR . ARJF 14 d, XFRRAU/NEUPA T 30, Kl
R EESGN, REANMRE N £, w0 A i
o HA4UMNRAPARR RSG5 dHNE% ., DCCHA
MR PARERA)G S dBRHME . DCC/Exo4/h
BRI Jls AT R 2, T DL/ o 2F 4 2 4 A 2 A
SIEH B W MR RS S AL, W 3,

2.4 BAPKPAALRPMPORZARE AJF5d,
X REZL /N B PA 414U B I B vk 18 R R, &
FAE PR R E X Bk . 5 x4l b, HA 410 R

PA VR TR B A Tl s, DCCA /MR PAA
21 MPO BH P X 38 T FR K i ek 2D o 55 6 BR 4 R0
DCC 4 b3, DCC/Exo 4/ PA A 4UH MPO #
KB B (P<<0.001)., WK 4,

2.5 ZADKAPAALFTROSKE ARF5dHL
DHE 4L (A 25 S /s . X BZH . HA 41 F1 DCC 41 /)
FRUPA 21 20 b 4t i A2 ] [ A U4 31 B g 41 (3 DHE %¢
JefFT, Hohoxd BEAL /N BUE o A e R i 4l 2 rh AT
¢ 65 5 A K, DCC/Exo41/MEl PA 4141
LLEAPOUE S AR IR D> . 5% B4 A DCC A
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Fig. 4 Expression of MPO in PA tissue of mice in various groups
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Fig. 6 Expressions of 8-OHdG in PA tissue of mice in various groups
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Fig. 7 Expressions of Vimentin and E-cadherin proteins in PA tissue of mice in various groups
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Fig. 8 Mitochondrial injury in PA tissue of mice in various groups
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Fig. 9 Apoptosis of cells in PA tissue of mice in various groups
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