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W B 69 Y& AT TR 4L 22 7S LSk fn B 7 3 47 ( myocardial ischemia — reperfusion injury, MIRT) X & & 2 g6 &
WUAR A% A48 K 45 47 & B 257K T 69 3 vhr , 35T A TR 22 28 LBk o B E B AG 69 TTRE AL, St — T R EF E“ S KRR
B TR ERGMHLSE, Tk H60 RAEMNSD K A MAS A5 A BF KA AR BwAHA B4t + AL RHE B
A+, A2 A, KRS AEZKINIRATE L 30 min FHEE4 h 23 VRAER, w4b w4t + A&k,
A+ HME AL T ARIT AT, 4K 20 min, 1 R/d,#E 54 d; 04 + 83D F L EF R BAHET 30 min TR ES
NLRP3 =4 50 ) & B #) I # % 44 35 Nigericin (1 mg/kg) ; ©4F + A2 H KM AE B R E4HHT 30 min THEARES AR S
K, FFREEBIAA, KRB HIRERE 4h J5 KR A S T4t k53 (left ventricular ejection fraction, LVEF) | £
W3 F 42 4h 45 42 % (left ventricular fractional shortening, LVFS) ## 4% & 2h 46 ; ELISA x4l e A P XK ME F o @i % -6
(IL-6) K-F; HAZ -4 (HE) F &R MR K RS LA LR T & 5 8 52 8 2 & PCR(RT - qPCR) #» Western blot 3% 44
] NLRP3 . Beclin 1, TRIFCaspase — 1 LC3.IL - 18 mRNA fe & & &k, 4R 5B F Rast, #4828 X X LVEF,LVFS
A8 AR (P <0.05) , & ULF 45 Z 4L A LA K r KM, LA 42 IL - 6 /K-F &% NLRP3,TRIF, Beclin
1.LC3 mRNA #= & G 35429 A5H(P<0.05); 5 A e ak, w440 X S LVEF LVFS B 2 A & (P <0.05) , & L
SN BB ER, VB R M meiZiE SR P IL -6 K-F NLRP3 mRNA Z & & % ik 3§ %4%(P <0.05) , TRIF . Beclin 1 .
LC3 mRNA oG4 5HHFH(P<0.05); 5 v 4284000, w4t + £ 22 K28 LVEF LVFS 25 pza i F IL -6 K-F &
NLRP3 ,TRIF ,Beclin 1 .LC3 mRNA fe &% & 423 LHE T (P>0.05), /1 w4t + #3587 42 X X, LVEF LVFS 8] 2 &A%
(P<0.05), s ILEs M 7% , A PR 209 4040 4F Heddm S M2 08 S ILZEZR ¥ IL - 6 K-F NLRP3 mRNA 2% & R & ¥+ 5
(P <0.05),TRIF Beclin 1.LC3 mRNA #o& & A8 (P <0.05), 44 WAL 2 TididB45 g % AK-F 8% VR
XS LR, e AUH T 46 L5 NLRP3/TRIF/Beclin 1 13 538864 X, 3F F B 7 B 6 S WLk e BB 2B A — 248 F
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Electroacupuncture Preconditioning Regulates NLRP3/TRIF/Beclin 1 Signaling
Pathway to Improve Myocardial Ischemia — Reperfusion Injury in Rats

HE Lili,JIANG Chunhong, LIU Shunchang, BAI Hua,GU Yihuang, LI Kaiping
(Nanjing University of Chinese Medicine, Nanjing 210000 , Jiangsu , China)

Abstract ; Objective To observe the effects of electroacupuncture( EA) preconditioning on cardiac function, myocardial injury
related indexes and autophagy level in rats with myocardial ischemia — reperfusion injury ( MIRI) , and to explore the possible
mechanism of electroacupuncture preconditioning in improving MIRI. Methods Sixty male SD rats were randomly divided into five
groups : sham operation group,model group,EA group,EA + saline group and EA + agonist group,with 12 rats in each group. The
I/R model was established by ligation of left anterior descending coronary artery for 30 min and reperfusion for 4 h in rats. The
EA group,EA + saline group and EA + agonist group were treated with EA intervention at Neiguan(PC6) for 20 min,once a day
for successive 4 days. In EA + agonist group,nigericin( 1 mg/kg) ,an agonist of NLRP3 receptor, was injected intraperitoneally 30
min before each EA. In EA + saline group,saline was injected into abdominal cavity 30 min before each EA ,and the dose was the
same as that in agonist group. The echocardiography was used to observe left ventricular ejection fraction( LVEF) and left ven-

tricular fractional shortening( LVFS) of rats 4 hours after modeling to evaluate cardiac function. Serum levels of IL —6 were de-
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tected by ELISA. HE staining was used to observe the myocardial tissue morphology of rats. The mRNA and protein expressions
of NLRP3,Beclin 1,TRIF,Caspase —1,LC3 and IL - 18 were detected by RT — qPCR and Western blot. Results Compared with
those of the sham operation group, the values of LVEF and LVFS in the model group were significantly decreased( P <0.05) ,and
the myocardial fibers were disordered,with vague structure and large inflammatory infiltration. The level of IL — 6 and the con-
tents of NLRP3,TRIF,Beclin 1,L.C3 mRNA and protein in the myocardial tissue were all increased( P <0.05). Compared with
those of the model group,the myocardial fiber breakage was reduced and a small amount of inflammatory cells infiltrated. In the
EA group,the values of LVEF and LVFS were significantly increased( P <0.05) ,the level of IL —6 and the expressions of NL-
RP3 mRNA and protein in myocardial tissue were all decreased( P <0. 05) ,while the contents of TRIF,Beclin 1 and LC3 mRNA
and protein were all increased( P <0.05). Compared with those of the EA group, the levels of IL — 6 and the contents of NLRP3,
TRIF, Beclin 1,L.LC3 mRNA and protein and the values of LVEF and LVFS in the EA + saline group had no obvious changes( P >
0.05). In the EA + agonist group,the myocardial structure of rats was abnormal , with obvious tissue fibrosis and inflammatory in-
filtration, and the values of LVEF and LVFS in rats were obviously decreased( P <0.05). The level of IL. -6 and the expressions
of NLRP3 mRNA and protein in myocardial tissue decreased (P <0.05) ,while the contents of TRIF, Beclin 1 and LC3 mRNA
and protein increased( P <0.05). Conclusion EA preconditioning can alleviate myocardial injury in I/R rats by regulating auto-
phagy level,and its mechanism may be related to activating NLRP3/TRIF/Beclin 1 signal pathway.

Keywords : electroacupuncture pretreatment ; myocardial ischemia — reperfusion injury; autophagy ; NLRP3;Beclin 1

ZVE LA BE (acute myocardial infarction, AMI) 2 5Ly
FEL A O LA 0 1) B BRI N 22— A, I PR i
BIRTT RSl 28 B R B KA AR 7 838 Wiy ik LA
R , (A FREE X0 UL B E R, RICo UL Sk 1 P98
VEHM ( myocardial ischemia — reperfusion injury, MIRI) 21 MI-
RT AR 1) EEORBRALG 2 B A 2%, F8A 8 W A R
SiE TRk R D RE R AR A N R o AR B X E
%, HWETE MIRT sp HAG XA T, 38 B T A i) 3 AT LU BR
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AV EIR , SRAEFE TR A WA h R IERZEAEM . NL-
RP3 e/ IMAE B AT NOD ¥ 32 K G AT 5% e LA ) — R, &5
TIR 2544 18 19 %% 32 25 19 ( TIR - domain — contains adapteror pro-
tein include IFN — B, TRIF) 2 fit x AW M B EZE L Z
— 7% NLRP3/TRIF/Beclin 1 {551l B& 2 45 41 . & Wk 7
MRS > —  FEA AR S b R EEER . &
Mg g a7 /R R BUBERY 353 #1191 4b #3857 NLRP3/
TRIF/Beclin 1 {5538 X /R 2K LG L A WEACE 9 4545
Bt R e, DRI RIE YT VR GBS —
ESFH,
1 #REAE
1.1 ZRaif 5 o8 EiEHRMEESD KR 60 B,WH i
VR AE YR PR ] PR B (240 + 10) g, A2 71 WTHIE
5 :SCXK(3/7)2018 ~ 0006 , il #% T 1 50 B2 25 K% SPF 5L 50
S, BT 12 h JEIR/12 h B, A KR, =il
(25 £2)°C LE(50 £5) % 3 PEFR 1 A $ BREEPLECSE
TR A AR F AR MR T A BT AR B AR K A
MDA, B 12 B, SEiadt B ot s i ik B AT A
(RTEBFFLRBY T T B L) FhAHSOE .
L2 FEMELRA  EENGES /NP 5 T bR
BLORYITTER S A B BR A F]) s MYLAB 235 8 75 %
(F K] ESAOTE) 5 83445 ( H A< OLYMPUS) ; 5 #180 Jy HL (1

LEICA) ; FEIKAY \FL kIl (3£ [ BIO - RAD) ; B F R (Jfi 1
METTERAE100) ; & [& LAY (R 5 55 A4 BRI BHEE FRA D) 5
SRR W RE (R EIT T ARAF) ;5
B 9t it PCR (32 [E StrataGene 23] ) |, i 7 2500 ML (£ ]
Eppendorf 227 ) , B #7X ( 32 BIOTEK) , {22 &G E R 4
(_L1KEE) , PowerPac HLIKAY (3£ E Bio —rad) o

FFEH 5 b (IR INTH B iR 8 A BHE A BRA WD)
RIPA 24 ( L3R = RAMH ARG RAF ) ,BCA 8 H &
R (L A R AW ARG RAF) ,NLRP3 Fi k(R =
JEEBEARARRAF]) ,Beclin 1 Hiik (BN ZEAYEARA R
AH])  TRIF Pk (R =AY E ARG A E) ,LC3 1/ 1 HE
(R =AM ARBRA R ) ,NLRP3 Z{& #2751 Je H F]
WA 2 N3 (35 [E MedChemExpress 23 ) o
1.3 A & H TR N A 7E A MIRT #E7S) 5R
FHIEER B0 Ik 2w R S 25 FLik & il MIRT K BB < 5% S ae i
HURIEK BUG 1% ~2% 11 5 455, i A EM F m 4 52 58
Ml (37 £3)°C ) &, SRS J5 HE W R ATLHLARGE < (I 4 2%
65 ~70 YR/ min, {524 1.0 mL/100 mg) o FTTF i i 2 5
DoIE, B 6 -0 MY 228 5K S K 22 T 1 32 5 — B L R 45 4L,
B 30 min JE BT, AT R, B)2AES, LM, S T
WAL SR BRI IRGE S o LAZEFLER T O
FRMAR LA SO A B I AR A, D BB R ST Bt S )
LHEE SRS E . RFARAEGFLRAS L.
L4 FTHFZE WA TEMARHET 4 d R,
PN AL S MRS AT Ao ) R R L . SR 0. 18
mm x 13 mm — PR 25, B N5 Bl 2 ~3mm,
W FQ LB, SR B 28 0%, #90% 2 Hz/100 Hz, 538 % 2 mA, L4
20 min, 1 ¥K/d, &S 4 4, BEFTFT4 d 45905, 55 5 RitAT MI-
RI BRI 25

FLEF ISR 41 - 78 B U T HUAT 30 min 1 &1 5
NLRP3 324 sh 31 Je H AW 5 3 fEh (1 mg/kg) ", K BURRIE
R R HU iR TR [ R AL, 55 5 R T MIRT ARHY il 4%

FLEFINAE FRER K 4 - 25 7 55 R BT 2L AR (M) 9 B BRE () 7 5 3G
S AR PR ERORD [ 2 , 7E AR U LA T W 30 min T 2EHEERIK , 5
o[RS AL, K RURREE S BT 1000 3 (B[R] [ e L4, 56 5
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KiEAT MIRT BRI 75

MR AR AT 20 o B %, 7 S iR O 2 B ATUER
B 4E o
1.5 AR RN I & A O SR R LG DR A2 A
0 K BURRIR S MM [ 8 FFAR & , 75 0 s B, T 4
KA ZE ST 5380 (left ventricular ejection fraction, LVEF) | /¢
25 45 il 45 45 3R (left ventricular fractional shortening, LVFS) ,

ELISA K45 20 R R A 4 AR -6 (1L -6)
iR AR R ELISA 350 & A U0 TR A T o o 1 4
FEROFE , G BEARSCIAS W BEABL, ARAEAT: b b v it 26 RT3
FARBONALIL -6 T,

HAREK - L (HE) Yoo e M R O ZUE R LML
HRY) & IR M LKk, AR - R a)s,
FREE MK, WS W], s RIS b, A2 62 e T W
FLER B IMA LR R, IR ERR .

Western blot Ul i A AL X .0 L4021 H NLRP3 | TRIF , Bec-
lin 1 LC3 25 FH 3k : M4 2 1 42 PO ) & 42 IR &5 | JF
BCA P MR KRG HERE NS SDS - RN i
JYe e v Uk J5 L 5% B 3| PVDF B 1. 4R J5 in A —%i NLRP3
(1:2000) ,TRIF(1:2000) ,Beclin 1(1:2000) ,LC3(1:2000),
GAPDH(1 :5000) ,4CHFE IR . W5 45 /5 F TBST 4 5 i
YES5 R x5 ming A ZH0, FERF M E 2 h, TBST %K 5
W x5 min, fh2 % IEAF B, L GAPDH EE/E NS, LU
A IR BEAEAE B 1 FRR 1 098 AR, SR Tmage — J 3
P H B B S NS 8 AW K B E 1Y LA IR 15 A X 3R
ke,

RT - qPCR ¥4 M0 ILZH 24 NLRP3 Beclin 1, Caspase —
1. LC3 1L - 18 L[ 3235 : B - 80 °C UR{F MY AL LR A BY i, 4%
TRIzol i INAA A LU 4 th 4T 2185 3K J5 im A 200
pL P Y 30s EEBFE &0, BUKAH, R NEDE, &
BTG E, 7 B0 T UU0E IS Vi . TR 028 W] 43 DOt B
TN e B RN A B, S % S 5 3R 4T PCR 473, LI GAPDH 1R
WEXT IR, PCRGIHITHIL T 1,

#1 519751

B AR S1FSI(5 -3)
NLRP3 F:TGTTGTCAGGATCTCGCA
R:AGTGAAGTAAGGCCGGAAT
Beclin 1 F:GGCGGCTCCTATTCCATCAA
R:TGAGGACACCCAAGCAAGAC
Caspase — 1 F:CAGATGCCAACCACTGAA

R:CATGATTCCCAACACAGGT
LC3 F:TCCAAAAGGCTCTGGCT
R:GCTGAATCCTGGGGTGT
F:AACGAATCCCAGACCAGAC
R:AGAGGGTAGACATCCTTCCAT
F:GTTACCAGGGCTGCCTTCTC
R:GATGGTGATGGGTTTCCCGT

IL-18

GAPDH

1.6 St FdmfF SPSS 26. 0 4 4F4r#r, i ekt
DAVIER + hif s (x =5) Fomo UBIRRF & LS50 KT 257
PR SR, 24 B) B i FH 8RR 28 25 0 A, R LR T LSD
o LhP<0.05 fEAZES A== LPRIE,
2 R

2.1 £4AKRHMFG 5 EH LVEF LVFS th
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T4 MG

DS RER, ST ARA LE, BRI LVEF  LVFS ¥R#K
(P<0.01), SR LAy, g4l A + AR B SR k4l
LVEF .LVFS ¥ 7} (P < 0.01) Hi 4 + ##h#] 44 LVEF | LVFS
¥R (P <0.01) . S MM, B 4T + 3 FI 4 LVEF,
LVFS ¥R (P <0.01) it + A BiEh /K4 LVEF \LVFS ¥ 7}
L AZEFIGEIEE (P >0.05), WAHTTXE 1,
2.2 ZHAROCMALKRENAREAFRER HETRFA
O WLEEFIIEF , A T K M 2 ZUET 2 Ak B 5 s i 5 A 4 O
WGSBS H O LT EHES ZEEL , 7] W B R A0 R 5
HARA LT + AR BRER K AL O WS A AR IR 5, oK LB 80 L
CFYEN T 28, A S AR I s FEL AT + BBl LS
FBARSTEE DA EHES ZKEL, R RAEA MR, L3 70 XT
K2,
2.3 BHAROMALIL-6 KFih& HEEE4h)E, 58
FARAM L AR L -6 KB ETE (P <0.01), SR
ZH A AR B AT + A BRER KA IL - 6 AKOEH FRE(P <
0.01), SHErAAMLEL, BEF + FshF4L IL - 6 KF-FRAK (P <
0.01). WLIHTXE 3,
2.4 A48 KE QA4 L NLRP3, Beclin 1, Caspase — 1, LC3,
IL-18 mRNA &Kkt WAL XIE 4 w5, 5BF R4
B FRRLZH AR O DL ZH 21 NLRP3 | Beclin 1, Caspase — 1, LC3,
IL - 18 mRNA £EH B E (P <0.05) ; SR H i, L
FHEH0 L 2R NLRP3 | Caspase — 1. IL — 18 mRNA 3350 i
TR (P <0.05),Beclin 1, LC3 mRNA kW& FF-(P<
0.05) ; SHLEFAAHEL , AT + A2 BER KO LA 2 NLRP3 | Be-
clin 1 ,Caspase — 1 LC3 IL - 18 mRNA £k ERTLEEIT¥E X
(P>0.05), B4 + 38 7 400 WL4H 20 NLRP3 | Caspase — 1,
IL - 18 mRNA kB8 FF (P <0.05), Beclin 1 ,LC3 mRNA
FIRU R (P <0.05)
2.5 &4k FoU L4 48 NLRP3 TRIF Beclin 1 LC3 & & %k i
iR HIERFARA L, BRI KO NIZH 4 NLRP3  TRIF
Beclin 1 \LC3 KRR B FH LFH(P <0.05) ; SHRIZ L5,
FET 20 LA 28 NLRP3 2 [ 3Ri5 BH  F B (P <0.01) , TRIF
Beclin 1 \LC3 H[FRAIIE A (P <0.01) s 5L,
BLET + A= FRER 7K 210 L4140 NLRP3 | TRIF  Beclin 1.LC3 & 4
FIRTCWF 2T (P >0.05) , B4 + BshF 4.0 W44t NL-
RP3 HHEBHE FFFH(P<0.05) , TRIF Beclin 1 LC3 %
IKEIEH R (P <0.05) . WARTIXIE 5,
3 itig

g g e MIRILJE “ Byt “ B0 S5 , 2 R 2w L2
O RBRE L AR R R £ R R AT O R .
(R A 2 TR R A E A R, R & 4
HWR IO H 7o 4 70 AL BEAE 2 U5 T A 2 3E AW R
o R EARIRB LB A S IR, KIS, S Em T
WURIT T ik, AL BFIR 45 A7, TR 9% & A, 12 10 98 95 S
L EHRT R R E A S E e T e — R T
A A I AR R By R 7 R B I A A R T, PR 4 TR
13 TGS BRI | AT B Ak i S 0 ) R B I 2 1 W 4
Mo KAEEWTFE RIS 3 AT LLydi et Cofpg i AR, 344 500 UL St I
Z Ak, BHLAE AR S KO AR AL , D B i ol i P R 4545, T b
BRU L o MR 2Bk, VA BT R B ERAE, 9 55 R
FHRH OB 247, FEA T OEM, AR Z 80, & W
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FNAYT D IBeRs i FA ™ L ERTER I BRI PRI 9T 45
SRt B HUB P 56T I B AR LDH/CK - MB &4 it
JURRFE I AL, B Ik K B TLR4  MyD88 % NF — KB mRNA ] %
B I A0 B T AR L AR A O Bl 1 4 AR
B, HL B T AL B8G K BL LVEF \LVEFS /K TH 5, 22 W] e 6 4k
PHREAS IO /0 25 GFIK SR BiE T, 0 K LG DR, L -6 K
S HE Bzl Rz e 1O WL R I K 2 L, 45 5 e B
HUEFTAE B TL - 6 1L — 18 3 SR, #2715 Fit 1 1 b B T 1A
PO T 1 ) O LR A SR ) 3, X R AP LA — VB o

L U/R ARG AR S 215 5 0 T GBk i sh 5284k
PR TEST R R T A A LR BRI RA 25, 3 AT
PEOEER, IELC U5 o B WA Sy — o BE A 1 2 A A
TS AR T B R T 0 N S 408 A0 1 B R AR, TE AR A
J N FREE RSy TR AR . ARt
il miR —490 —3p ATk LC3 B2 35, 3N A WA, 45 /NMEFE
Y. SEAh, R E A if AMPK - mTOR & 425 5 A W, I
/Dt WUREBE T BRI A0 0 08 1, e O D 00 o A L B0 4 i 40
TR S B0, L T A DAY S 7T o L 0 v o A 51 4
P A EKE AR L, FERLH] 22 5 42 HF MIRT 5 212
RIAFILHAE IV Fn PR B A A O, DL S % MIRT K
BUC LA R TR A 2 ARSI g R AT
BRI AR R UG LS Beclin 11 LC3 19415 B35 71
5 BRI LT FA AT L b RO LA B 1 KT, BT
% MIRI $i%5. [Hk, Bt a] RE 2 I/R 45 H I —Fh L
il , /R 855 — e K0 B B AT 3RO WUR ST VER

F R PR 2 09, 2 2R, 045 Toll #3214
(TLRS) fil NOD FE&Z A (NLR) R 512 o 5 A WS V1A %
35 A R B 1L R 6 (ATG6) i1 [ I 4 Beclinl , & AT LI A
TRIF AR, A5 B WERWIE L. LC3 AR hy 2 (M I
M AR e AR L FEAN AT LC3T 48 Sy LC3 11, B Mgt i
AR AT . B, LC3 T 2 5 [ Wk - 1y 1
TigkR. JABIR M S 25" % NLRP3 48/ MAREAS M HI 1 15
P JRL RS2 38 2 NLRP3 A AE /MATLIE 1) caspase — 1 X {5 570 F
TRIF 8%, TRIF 55 4> F 1998 /> 5 B NLRP3/TRIF {55 i
P S E W, R TESS TLR #4845 F TRIF () 247 2
B WA AR /MR 2 1] B R 455 1 4 AL, TRIF A B 038l
PR, TLR {5 53998 52 43 (& b Beclin 1 (92541 B TH 5, A
TR IE E W LA, 4 28 58 AE 15 I 40 i /N B 4 v,
ARG % RNA (Inc RNAs) 5 S TRIF 24 i LA [ v
LincRNA - Cox2 YRt 0855 T NLRP3 & 45E/MA AP Caspase — 1
(B , B4 T TRIF 4 S 10 B W, 20 T E 12 1 Beclinl A0
LC3 {357 o T 6 3% NLRP3 3 5% X ) v (4 500, As
WEFEBS T LR + SEh R4, 30 75 AR 56 Scik ™, ek Tk
A AL Y NLRP3 % 3h 57 ( Nigericin) , SEYG 25 R Wow , FLER +
Wsh M2 NLRP3  Caspase — 1 635 1 3 7h 5, M1 (9 TRIF
Beclinl 1 LC3 {235 F I, A MKFE T E, & WI7E VR B A
W K- 3% NLRP3 485/ MA T S0

2% FFR , AT ST R AU TRAL B N 56 /AT L3R /R 3]
B A s O U FE AR, Bic O T RE , HAAILH T 6 2
P NLRP3/TRIF/Beclin 1 3 i, f%{f% NLRP3 &4 /MAFEIL,
3 TRIF Beclinl \LC3 1T 32 , 7 1412 2 40 M 19 0k 52 B0 JUL AR

PR o AEUR E A i AS B0 O JUL-PEF8E T B0 R 4 R 9 5800, B9

Wi K- T] AT A it — 2P E 5
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Abstract ; Objective To investigate the therapeutic effect of exercise combined with Chishao ( Paconiae Radix Rubra) on the
rat model of non — alcoholic fatty liver disease(NAFLD). Methods Forty male rats were divided into the blank control group,the
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