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Bk T 5 B e bk R 48 \miR - 210siRNA 48 HIF — 1o 37 A 425, TR EZIRBF AT, 5 2 4k 87 5 9F
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W A2 Sh b KR A B (P <0.001) |, gh ik A7 &1 & & CD63 .CD9 CD81 1 /% 5, P il A L I P IR IR B 4T e 3¢ 5 12
SRR, JE R R e P 5 A A 40 AR e AR Sh ek AR 40 miR — 210siRNA 28 HIF — 1o 37 4%) 7 40 K &6 AR 0 4R AR 8 4 bb
(P <0.001) , shibth 2049 2 AP IR AZ 345\ 5 & T4 e i L 47 ) B, 91 bk 41 \miR — 210siRNA 28 HIF - 1o 47
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HL LA S 4 DL B e = E  miR - 210siRNA 28 HIF - 1o #74) 7] 21 miR - 210mRNA ,CD34 (HIF - 1, VEGF ,Notch mR-
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Abstract; Objective To observe the mechanism of hypoxia — inducible factor — 1ot ( HIF — 1) /vascular endothelial growth
factor( VEGF ) /Notch signaling pathway regulated by the secretion of exosome miR — 210 in ischemic stroke rats. Methods SD
rats were randomly divided into sham operation group,model group and electroacupuncture group,with 6 rats in each group. In
the later stage experiment,SD rats were randomly divided into sham operation group, model group, exosome group ( plasma exo-

some extracted after injection of electroacupuncture after modeling) and miR - 210siRNA group ( plasma exosome and miR —
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210siRNA extracted after injection of electroacupuncture after modeling) . HIF — 1« inhibitor group ( plasma exosomes and HIF -
la inhibitor group extracted after electroacupuncture treatment after modeling) ,20 in each group. The modified middle cerebral
artery occlusion (MCAO) rat model was established in the preliminary experiment, and was reperfused after ischemia for 1 h.
The electroacupuncture group was treated with electroacupuncture, and “Shuigou( DU26)” and “Baihui(DU20)” were selected
for 30 min for a total of 3 days. The plasma exosomes of the rats in the electroacupuncture group were extracted for injection in
the later experimental exosome group,miR —210siRNA group and HIIF — 1o inhibitor group. After the experiment was comple-
ted, the samples were collected. The nerve function of rats was evaluated by Longa nerve function deficit score before and after
the experiment. The concentration of exosomes was measured by BCA and the morphology and size of exosomes were observed by
transmission electron microscopy. The expressions of exosome signature proteins CD63 ,CD9 and CD81 were detected by Western
blot. HE staining was used to observe the pathological morphology of cerebral ischemic tissue in rats. The expressions of miR —
210mRNA,CD34 ,HIF - 1a, VEGF and Notch mRNA in the exosomes of rats in the early experimental period and those in the
striatal brain of rats in the late experimental period were detected by real — time fluorescence quantitative PCR. Resulis Compared
with those of the sham operation group,Longa nerve function scores in the model group were higher( P <0.001). Compared with
that of the model group,the Longa nerve function score of rats in the electroacupuncture group was lower( P <0.05). Compared
with that in the sham operation group,the exosome concentration in the model group and the electroacupuncture group was higher
(P<0.001), and the presence of exosome signature proteins CD63,CD9 and CD81 was true, that is,there were exosomes in the
serum extracted by electroacupuncture in the previous experiment. In the later experiment, compared with that of the model
group, the percentage of cerebral infarction volume in the exosome group, miR —210siRNA group and HIF - 1 inhibitor group
decreased (P <0.001) and the neuronal swelling, nucleus atrophy and chromatin staining were improved in the exosome group.
Expressions of miR —210mRNA ,CD34 ,HIF - 1o, VEGF and Notch mRNA were increased in exosome group,miR —210siRNA
group and HIF - 1« inhibitor group( P <0.05). Compared with that of the exosome group, the percentage of cerebral infarction
volume of rats in miR —210siRNA group and HIF - 1« inhibitor group was increased( P <0.001) and the pathological damage of
brain tissue of rats in both miR —210siRNA group and HIF — 1« inhibitor group was increased. And compared with those in the
miR - 210siRNA group, the arrangement of nerve cells was more disordered, the number of dense mass was more and the nucleus
wrinkled was more serious in the HIF — 1 inhibitor group. The expressions of miR —210mRNA, CD34, HIF - la, VEGF and
Notch mRNA were decreased in miR —210siRNA group and HIF - 1o inhibitor group (P <0.05). Conclusion Electroacupunc-
ture can alleviate nerve function injury in rats, promote the production of exosome miR - 210, regulate HIF — 1o/ VEGF/Notch
signaling pathway , promote angiogenesis after cerebral ischemia, and then alleviate cerebral ischemia reperfusion injury.
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B0 s RLAF I OERB , AT FI T 2 oh B W A2 . B8 5 X
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VEGF/ Notch {553 % ) ¢ R AT Z L 0F58 . BIARFSE
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H BRI A BT, FEH 6 Ho ARSI R iE R R 2
REFEWT IR B2 Bt 52 56 3l W B 548 B A, (8 B . 2021DW —
40 -01,

L1.2 Ess  SEEfd T SPF AR METE f e SD KB,
6 ~8 Jill% , (A B HE 200 ~ 250 g, KRR ) % 2% 4 [ i 0 52
Ko HIBSE GOE A TS FHREAL R R kAT 0 4, 3t
S RABFARL AR SN (AR S R A B AR T R
IR M JR AR L ) , miR - 210 siRNA 20 (RS TESF L EHA
I7 I PRI I 2R SRR FN miR - 210 siRNA Z) ,HIF — 1o )4
FNZH RIS VE S i IR YT 5 BRI I 3% AR B AR HIF - 1o
MR ), mEH 30 2,

1.2 EBHH5KA

FEALLS AR SO ML (TDL - 508, 1 iff 24252 R 2= AL
fr) ) HRIELY VRAEAAAR (DW — HL328 , iRl S IR B A
FRZy ) , AB Step One plus 2T 7¢ 5 PCR 248 ( Applied Biosys-
tems AB,JE[H ) , BRI AR (L FE DNA 1 3k { ( Tanon, Hh[E ) ,
Tanon ~ 1600 BEK AL AR 52 4¢ (Tanon, P ), 15 37 A€ (24X (A6
AUETRRMBIRH A R , B BRI (G680S — 11, SMIF,
Bl E9f) , —RPEEF 2281 (0. 25 mm x 15 mm, S50 PRSI A
M2 H]) ,GDS8000 eI ARG (UVP, £H)

FERM: TK B NIARMALL BE), 7 8L
(H20020267 , & 7 D4l 2546 PR 7)), PBS #3 2K (il Jb
50),BCA i1 & (71285 — M, Millipore ) , TaKaRa MiniBEST U-
niversal RNA $#BUK F] £ (9767 , takara, H 7<) , PrimeScript™ [I
Ist Strand ¢DNA 2 5% 55K %) € (6210A , takara, H 7<) , AceQ®
qPCR SYBR Green Master Mix ( Q111 - 02, Vazyme, 1 [& ) , TTC
AW (Sigma, 3£ [H) ,DEPC 4b¥7K (B501005 , 4= 1., H1H ) .

1.3 ##J7 %

S SCHR il 4 MCAO K BURETRL , 5230 K U A 1% 1%
EL Lo 25445 IR 40 mg/ kg JEIRTESRRIY S , IEMEEE TR &,
6 75 % WG I T AU, T AR IE T A 1, 73 B S FE O B R
FNFR SR (CCA) | FEXF AT O Bt AT 25 FL , [F] A 45 FLEAM
Bk (ECA) , ZI kI I AT M Bl ik (ICA) , T CCA 43 ALK
HMURI B LA 22 2, JFTEM AR S T om 59 T U1 01, 4 Al
UL RS A TT s Ik Kt 4k A S, B BE
Ja s Ak AR L B A R B i T 4, BRI 1 b S SEAT R

TR RS b S 9O 22 38 ot A I Al e 1t o
BT LS SR G 0 ) B L R AR A A 159%
PATR AR ) 0 i dfe i A2 28 i 1 200

L4 FTHy&*
L4l arhsse SRt TG 5 min, (]

75 % TG THEE /N TE B IR, A A — IR AT R BT 4T R KLY
CORWTCEET LE RS RS 1S R 3 mm,
G6805 — T B HLEFAT AN, HLEF /KT8 L 220, 7 I e i e, 37
SRIEAN 0.8 ~ 1.3 mA, R F i %5 U, B I AT %R 3. 65 Hz, FR4k
1. 16 s: B 6. 35 Hz, 4548 2. 06 s, B 4147 IF ] 30 min,
R HRIT3 do

SIS T Wi e UG , &5 415250 B — i () R4 7 B o,
FH 1% 1% B E -0 BRI , 5 T 30050 B Bk, 40 s kR — W
PR AT R AL 2 & A5 £ DU Z % (EDTA) 5} ZE S BT sE 1
FASE AR LHLH 3000 1/min B0 20 min, FES A K
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M3 FE WS 2 EP 4, A 2000 r/min,4 °C 2.0 20 min %
MR RE A, T2 10 000 ©/min,4 °C 8.0 30 min, F2 ki {2
KT 200 nm AYURL, K EIERZE 0. 22 wm FLARAY DM g , i
T8 S5 R R B O ALEE T 110 000 r/min, 4°C .0 1 h 4R E
FH 20 mL 1 PBS [T B B0 T3 I 0RE, R 1 I, Bk G
F 110 000 r/min,4 °C&.(> 1 h,%)5 ] 100 mL ) PBS f4 E &
BLOD IR RSN, BCE T - 80 CUKFIARTT
1.4.2 BEM5%E TEXMBETF AR BRI BT S ik
HEFT I3 25 R 2 Ja , 85 SR 0 SE R % i PCR R I HE
EFH AN A miR - 210 Z3 3B 1T , B0 1A S0 56 rp e B H
EF A Im 3 AN AR AR B

SN A R BUREAE B2 5 min 5, MR SCRR™ F A 000
FRMRSE 1 mm FOREESG 1.5 mm, HEEHREE 1.5 mm 40756
WSEB T A5 B AT A 0T 4R A I 3% Ah W8 K 20 pL; miR -
210siRNA 21 KBRS 5 min J5 , FA MG E XK 1 mm,
FEARSESS 1.5 mm  FEEFUREE 1.5 mm &b id 5f A A 5250 A5 s 4
YRYTIE R LAY I 5 A I A 2 miR - 210 siRNA k7 20 pL;
HIF — 1o I 20K RABEEI) 5 min J5, T4 i 25 2R 4R 55
1 mm  GERGESS 1.5 mm, BEEFIREE 1.5 mm b 564 A 1 S5 56 57
S HENRYT JE PRI I 3K AP MK I HIF — 1o 905 20 L
AJg ERAEFFAE 20 ~25 C,
1.5 WM

SIS 5 AR R R] B R, 1% [ L2 4
JRIRE . R BRI SR IBUIG , 45 3 6 UL icE T 20 C
WAEIRAE T TTC Y il ,6 B 4U A - 80 C uk 4 14
fEFEIGS: QPCR Al

FRHBEDLIERE 3 HOR B AR BEER K RN 4% £ 5 W g fE 47
S0 JEVEE T i W SR UG K L 6 UM ZUBA 4% 2 T
[ 2 PR A IR JE 22 HE R, 3 i 2 2343 88 A5 2R A4 X -
VIR 1 mm® BYIE IR 2. 5% 1% [ A A7 TR ) 42
ST BEMEE o
1.6 WA AR B Al o %
1.6.1 MWZAREFRIFLIFERIEHRANEAZIR IE
KT 24 h JFIAT 2T e BB E 4. BF43- 410 0 4n
To 043 KRETAMARIRIES; 1 43 3258 R BB 2R TUR
RBTE NP2 4 AE 1 A BBERE A 22 A s sl e 53 43
e BB 54 4 : B RS S R A2 EL S 5 43 AR A
ATUG S 6 43 - HREIBIZE A IERE 7 2 ZE M A 58 R
fig S B A, T e AR
1.6.2 BCA & & b ik Ak R B 2 3% 4T B A WL AR Sh b R T &
Koy BCA 27 5 4 0 iy 50 S 56 i 75 (9 S M6 IR, T A% 4%
R G P B A T AR VR e e IR T, FK R 7
20 min PRI T8 T A R A, AR bR oA P 2 TR SRR
TR o H BT A I 3 A W A B IR S 0 PBS FR R S
[#5] 2E FE AR ) b, $E AT R 25 3 S AL IEREAS S5 7E 70 kV T
AN B R R
1.6.3 Western blot &4 M| 4} b4k 47 &M & & CD63,CD9.
CD81 ik BUCHTIASE I BT A5 40 Wb 1438 o R i AR BB B 1
f#F BCA i & e B e . FAE 20 g, ALK (IR : 80
V,15 min; 4B :120 V,50 min) , 25U H B EI R M L
Y7 (PVDF) B I, A Tween - 20 2% ppEhyA 0 (TBST) #hk, 5% i
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A EE®E 1 h G, — P (R E CD63 . CD9 CD81,1 : x£2 51975
1000)4 CHFH AR . VEMIE 0 (HRP dRic Il FHifk 1gG,1 : A B4(5°-3) PR/ (bp)
1000) Z=JMBFE 1.5 h, TBST YR/, £l I ECL BRGR AT 1R CD34 |- : CAACCACAGACTTACCCAACCG 145
oAl i : CACTCCTCGGATTCCTGAACAT
1.6.4 TTC &% 27wttt oA FthE Ak ¥ HIF -1a  FJi#: TTACAGGATTCCAGCAGACCCA 145
KINBOEEF -80 CYKFE T 5 min, ZJ5 LA 2 mm R R 1T T : GCTGATGCCTTAGCAGTGGTC
JQJH_ ’%EEE}{%@JH-E:‘F 1% TTC Qé{&‘ ;F; ,F 37 C 'I"E(Eﬂkﬁgﬁ [j\] VEGF i : TAAATCCTGGAGCGTTCACTGTG 145
T 15 min, JERKE e (5 5E U DL I BT 4% 2556 T o FUTTICOTTTAACTCAAGETGCCTC
5 24 b, (EAIAHLAIE, St Tmage J 151 gkpEat T itsrm O igfgﬁﬁgﬁﬁiﬁﬁgf 140

A H = o= P it :
RS BB A B HE (%) = CREAEIBL = DR e ACCACAG -

) x100% .
1.6.5 HE F#ERMRXA sk BARABEHS B 4%
2R I RE [ SE U AL 2R, SRERb BE K , — H2RIE T AT 40
SUANSTHIE KA YR 5 8 AT, B A
K IARR LG )5 (A PR IR B R 7 BAEE T
WRZ M ik 11 2H 28055 R 2548 A T4 R A IR o
1.6.6 F4H AR K R B dn il SORR R AR 55 T AL
KR PG A9 1 mm® IE T RGLUT 2.5% % 5 4 C
Bl 2 ~4 h, J5 0. 1 mol/L PR ¥ VEW L UE 3 WX, BIK 15
min, J5HE AR E T 1% 8. 4 CEE 2 by FERIRA CBE
BREERAK , K 15 min, 100% PR PI%E 3 I, BHIK S min, IR
PIkE + IR (2 1) 2% 2 h, AN + BHIR (1 :2)RiE3
h, AR S R, S R 3 ~4 h, TEMR L E,
J&TF 60 CHEAR 48 h TG HAEE Y R, D)7 TR 70 nm, 4 %)
iR, 3% BER SR AR I R s 4 8 min, 70% FRETEVE 3 1K,
ddH, 0 ¥EBE 3 ;2. 7% MR MG 4 8 min; ddH, O & Bk
3K UBARTEIT o SR AES  T BB ST R BB
1.6.7 S=at32 k2% PCR R4 57 47 52 36 K R & 4L 9f ik ik
F* miR —210mRNA & ik f= 5 1 £ 3 K R & A w4 48 miR -
210mRNA .CD34 HIF — 1, VEGF  Notch mRNA %1% FjHsC
50 TS 0 AR A5 19 SM AR, Trizol 42 L AL RNA, {fi A Prime-
Script™ I 1st Strand ¢DNA Jz % 55 F] £01% RNA &5 54 %, D-
NA G AceQ RGEHAT I HENE 7t PCR KM o SR AR
EHEIH0.4 L FHBI 0.4 pl 2 x SYBR FHRIE S wl. b
R cDNAL uL .50 x ROX Z: b Yek) 0.2 pl,ddH,0 E & £ 10
pLe RFRT :95C A 5 min, 95 CAEH: 10 s,60°C iR k HE
4130 5,40 PDMEIR, B 2R 42 (95 °C,15 s;60 °C,1 min;95
C,158) o LA U6 fERNS AR 27 RS 51975
k1,

%21 5yl
RN 5195(5°-3) FEPIBE/ (bp)
miR-210  EJ#:CGACGCCCGGGCAGLG 145
T : AGTGCAGGGTCCGAGGTATT
U6 _F 37 : CGCCAAGGATGACACGCAAAT 150

T : AAAATATGGAACGCTTCACGAAT

JE AL B - 80 CAREMIRG L 2UREAS , T2 52 A I S it
P PCR ko WK FR : FUES9 0.4 pL. TUH#519 0.4
L2 x SYBR WUIRIE 5 pL M cDNAL pL.50 x ROX 2 by it
FH0.2 pl, ddH,0 4 % 10 plo [ORT 94 C HiAsHk 5
min, 94 CAEPE 10 s,60°C 38 K AE(H 30 5,40 B IR, v fi il 42
FAHE(95 °C,15 5360 °C,1 min;95 C,15 s), LI GAPDH /£ Wy
M, R 2 5 5P %k 2,

R : CGCCAGTAGACTCCACGACAT
L7 Hit 4 E

$iHi R GraphPad Prism 8. 0. 1 8 PFHEATS 0 M 34T
IESPER S G HAT & 1E 2520 A6 19 T BER T80 = drfi iR
(xx5) FIR, I 2255, Z AL FOBR B 205 22 70 B, 410)
PP ELAR T LSD i 5 45 Bl AN AF 43 1E 250 A1 807 25 A SRR
2 1] FEBER A 22 2 ST AR A R ARS8, , 21 1] U ASER: FH B EH Bk A
K, PAP <0. 05 22 A7 ge it 3 X o
2 HR
2.1 AHKRREIH G SIS 2 B

RTFARAKR B ZINREIEH , PE 40 00 R RTE
T HUG R I RE B> B FFEAR (P <0.001) o 12T B,
SRR AR B, R B 4 R B R 42 T RE i AP ) 3 AR
(P <0.005) o AHIRAEH I8 5T XXXIA] 1,

2.2 B U KRR ROR A A K BN R S ST
ARE

T AR BRI | A B2 P B I e A I 2 Sl A 5
RTARLAA L, BRI | v B 2 A1 0 (A BE T (P < 0.001)
DA 5T XXXIA] 2.

LB LA AN ARTE B L35 T B 25— Bk 20 ~ 100 nm
1R S R /N 2 K, LS T By — R MR 2 4, JE 2
E 3 ~5 nm, WA A A 22 P AR W) 231, (B fl A 0
R 0 SNIB A R — E IR, (MBI 5 A A A
JEE R B AY DL BT XXX 3
2.3 B4R AR A I AR & 1 & B CD63,CD9 \CD81 #y
ik

17 CD63 CD9 ,CD81 K g Sh b A4 et bn stk 8, A
SE LA B3 AT _LIRAR A 2, RINIESE ATV 5296 b s o
ST AESNUAA, Ji 193 S5 56 T S o 2 v S M A AT T S WL
K4,

fz i &

F o/ & F B & F @/ &

R B R B R BOH

# 4# 4 @ £ @£ H £ 4
CD63 e - —_ 26kDa
CD9 - . p— 25kDa
CD8l ’ 26kDa

B4 WB K420 K AN B AR CD63 .CD9 ,CD81 £ 5
2.4 KR TTC 46 3% B or WAE S 2 A7 5 Ji A S0 4R AR b 3R

TRFARA K IE R ULV R L0, ToREFEL: s BRI S A&
2l \miR - 210siRNA [ HIF — Lo %1 51 20 ¥4 H 20 3 €8 i 4 5
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kho B BIEAELE T, ST AR LA g, ALK RO
FEFCARFE 73 b o 2 T 55 (P < 0. 001 ) 5 SRS 40 A EL 25, Sl
14 .miR - 210siRNA 4 HIF — 1o 3 5] 31 20 S BRI 458 B {4
AR (P < 0. 001 ) 5 540 AR 20 AH HL 4, miR - 210siRNA
20 HIF — Lo 10 4l 570 20 S AR 45 B8 7R B 43 Lb T (P <
0.001) . ILAGE DT XXXIE 5 48 5T XXX 66

2.5 BAKRMALRELER

TEN62E AT AR S R R AL 2Us v R B, BT R4l
0 2L £ 48 ¥ T LI T 52 3%, 0 4T i i o 7 ot D s v O
IR R Z A HEAT 57, #h 2o MK E 2, A v A e
R, BRI A LK B 2 A 2k ELHEATZAL, AT 2 Ab
K, A AR 2 A% A6 , e O MR AR 21 e TE B0 e, 5
[RIs A] DL T/ MA . SRETR LA B, A0 i A 2 4 4 e i ik L i
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