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[Abstract] Objective To explore the effects of electroacupuncture assistant general anesthesia on myocardial reper-
fusion injury in rats. Methods Rat myocardial reperfusion mode was established, and the rats were randomly separated
into control group and intervention group. The rats in two groups received general anesthesia. Besides, rats in interven-
tion group were subjected to electroacupuncture at Baihui (DU20), Hegu (1.14), Neiguan (PC6), Zusanli (ST36) from
30 min before anesthesia induction to the end of operation. The blood of rats before surgery and 12h post-surgery was
collected. The arachidonoylet-hanolamine (AEA), corticotrophin-releasing factor (CRF), CK-MB, c¢Tnl, IL-1b, IL-6
and TNF-« in blood were measured by liquid chromatography-mass spectrometry technique or ELISA. The hearts of rats
were harvest 12 h post-surgery, and the mRNA expressions of IL-1b, IL-6, TNF-q in hearts were measured by real-time

PCR. Flow cytometry, TUNAL assay and western blot were used to evaluate the neutrophil counts, myocardial apopto-
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sis and caspase 3 activation in heart tissue. Results The plasma AEA and CRF in rats of control group had no significant

change before or after surgery, whereas the AEA and CRF in rats of intervention group increased significantly compared

with before surgery and control group after surgery. Compared with before surgery, the CK-MB, ¢Tnl, LDH, IL-1b,
1L.-6 and TNF-q increased significantly in two group, while the CK-MB, ¢Tnl. LDH. IL.-1b, IL.-6 and TNF-« in inter-

vention group post-surgery were lower than control group post-surgery. Flow cytometry and TUNEL assay showed that

the infiltrated neutrophils. apoptotic cells and activated caspase 3 in rat heart tissue of intervention group decreased

significantly compared with control group. Conclusion

Electroacupuncture assistant general anesthesia inhibits the

myocardial injury and inflammation response after myocardial ischemia reperfusion in rats.

[Key words] Electroacupuncture; General anesthesia; Myocardial reperfusion injury; Caspase 3

BRI AT AT ok AR T R 2o A b R R 2R 2
AR FEZROCHE B IR . R0 4F IR B 5w F R
() B ) 2R B f8 1 AR A R B .V S JRR T LA RR B K
TP TCIR S L 2 I R TR RS Y i O .
BT 2% BH VG SRR i 23 AN [) A B 1) 52 i) A8 3 1 A B
TIRE » T BUK 25 AT 32 834 H R J5 I & 0E 4k A1 2
RE PR A5 . 175 2 MLIAR 980 SN S o r B IR e 2 AT 3fl R
Pl 22— 5 A XA I 2 3 R RR A CRL B 5
o = A H I R U A ) B AROR DA AT TR 1
. BIRAEH AT IR M SRR bR R R R B — FhEF IR
T3 s ol N TS R AR TR . BRI A AR 4 1Y
BRI AR R PR BRI AT LA o 0 W0 S A W Ak 2 Rl AR
| R R D o R 280 DTN R 201 D G R 20 1 1 )
55 40 F R 58 M A 005 1 43 Wb % 3K, I 9% 9K 0 IR
S TR SRR A X R AR B AL D R A
A PN PR 85 L 4 e AL AR 7 0 B T S KRR PR | 4 A
e 4 2 U LB, R G R R B 2 8] 2 &
PR R R B TR R BRUR SN 28 T R b A b 4l 4T
S ol B R T A M 3 MO R UK S AR R 5 . O
SR 3 kA AR T AR I R 8 UL AR IR T O 2L F
ARG FER VG B2 4 B BRI, R T 9507 J5 0 Bk 25 h L
VEE AR5 > EL T R IS ) A G L A 3 1 JRR T 36
BERBUG S B EZM . Ik, Qo] DRR B B %
ARRR X T AR 19 52 o) K el <55 dfe P 8 3 4 2 A 2
P AT R v JRR e 1) F 5 AR . AR F 5 AR R Bl o
P T A5 A TR v fufE R A o S B 4 B RR S R 5T D
ORI 7 3O T R 5 AL R 11 5 1
1 MRl5FZE
L1 sembeb 5k AR S b 00 3% e il
T (CRE) il B¢ G 328 A5 350 & 0 726 /B TR (1
V) By A7 BR 28 7] 5 R BRUODL R 98 i MIB 72! [] T /g (CK-
MB) \FLFR B S0 (LDH) #3871 & T Cayman 2%
ALAREDWLNLES B [ T CcTaD) K03 7 & 1 F
HumasisZs ) s KRR AE H 7 A 414 % 1b(L-1b) |
F AR 6 (TL-6) s SR A6 1 a (TNF-o0) K5 I3
& T R&D 2 #l, PE-Anti-CD45 $i & . BV421-

Anti-Ly6G $iif& . FITC-Anti-CD11b $ii &, APC-Anti-
F4/80 $L A& F BD /A7 . TUNEL 4 i 8 7 A i 12X 51
T YUY IR AL BUR BRI IR R AR 5 A
fifi-3(Caspase 3) .GAPDH #i& g T Abcam 2\ &),
L2 scsshyy 20 29 Ak SPE #EfE SD KRB T
b 5 2 3 R A S0 Bl ) R A BR 2N D ) R A R
(2222)°C AAXHRE 4090 ~6000, 5555 5 ) Ab #4F
GEh Y IR IR A& BB AE P2 51 o A ) 2

1.3 ik
1.3.1  Bh¥ir el R Wimi sty FEHLKEE K B2 0t 1R
AT, BH 10 B, A KR FRIBEYMFH

W A U AT 5 5 A e R I L A O 2 R
HIAMUE A 5 5 BLTH B VI IT B2 IR O WLZ S 76 22 0 55 4
oy (B BT B DA BRI 8 ot O k. FE 220 B R O 3~
4 mmAb e Bk Al R S A E L LY 6/0 T 2 4k Lk IF
HHEA 1.6 mm Je k4 i W AR 3 KT R S — iR 4
FLo o0 — i B8 TR AN 88 F 5 B o0 WU T8 0 i s HE =25 g s
P23 A A I B 5 25 3L 30 min Ji5 /N0 B8 R JE B 2k i
AT RFHECE . R L JUBE R B A, T B4 K BUAE F R i
30 min FR4G A XS K BROCARL A & 648 R,
JE = BT R RO R 2 TR 4

1.3.2  ARE A FAGm A E AL A DY R £ B R
(AEA) F1 CRF #6i - BT 4 4 78 K BT R a Al R
J& 12 h AR, BT R BB T . R WA -
JBT i B AR X R B il 3% b AEA K P #E 47 I 2 < B
3 mLIM% . imA 0.5 mL H IR 415 10000 rpm &0
10 min, LT P85 B 1 mL y& b W& (A A
T R JE AT A2 4R DBD-COCIH 417 A= 4k, 4K )5 fift
FH HPLC & AL & o AEA i1 A2 465 90 K F- o AR 6 S0
b & L0 E 1M AEA KO, i AN CRE EgBX %
PR IR F £, K B CK-MB.LDH # HR 7) & Kk B
Tl Kt & . KB IL-1b,1L-6 . TNF-o 5 il 2t %
BRI oK BUANE I P CRF,CK-MB, LDH, ¢Tnl, IL-
1b IL-6 \ TNF-a 7K, B A& I 75 vk 2 B 50 & 4 ]
B,

1.3.3 KRELODMHEH L 1L-1b,1L-6 , TNF-o mRNA %



WARE S 2022 %3 A % 34 % 34 Med ] West China, March 2022, Vol. 34,No. 3 + 337 -

KKK FARE 12 h BREEARSE K R BOR B IE
FREE X2, B o P E 1 X 21, SR Trizol i
PR 2 rp RNA LSRG RS 5% 3Kk cDNA LR Real-
time PCR ¥4 A A By I P8 7 X 24 20 116 . TNF-«
mRNA #ik Kk V. IL-1b qPCR 31 ¥ k3%, 5-CGA
GAGGATGTTCCAATGCA-3', Fiif 5'-GTTCTGC
AAACTGGCAGGAA-3";1L-6 qPCR 8| ¥y I ¥iF,5'-
GACGAGAGCCAGTTTAGCAT-3', Fiif 5'-TGGA
GCTTCACTGGAAGACA-3'; TNF-« qPCR 5|#7: I
i 5'-GGAGGCGCTAATTCGTTAGC-3', Fijif 5'-C
CTTGGGGATGATACACATG-3',

10304 REGL IEA 25 5 20 M2 K SR FoR
J5 12 h R A BE K B )T M IR R 8RO IE . fi
10 mLJFZR A BER K N A2 O B8 HE AL, BLE O
JEAS 1 TG i 8, SR 05 U 0 E 87 B 20 mg P E TE IX
O NEH LT EP 45 o, i AT I A6, {8 59 U7 59
AR E T 37T CIRAE R % AL . 10 min J5 HUH  fiff
FH 200 H 4 Ja Wik i, 08 A VR A ) A 4 v B2 ek
. B 100 mL U2 i B, 53 5 T PE-Anti-CD45 4
& . BV421-Anti-Ly6G $Hiif& . FITC-Anti-CD11b $i {4k |
APC-Anti-F4/80 $iLf& k67K 1 F 30 min, 88 J5 fifi
JH O =X 40 A SRS T 3 T 40 i S Y T A E A R R
#£ CD45 F1 CD11b RPH ¥ 41 i # b, 43 3 4% 3] Ly6G
FAPR M b MR 20 D Sz Ly6G i F4/80 BUFH 4 41 il
(B WE4n i) .

1.3.5  KELOHATEME -k H TUNEL 41 i
JAT K MR 0] £ (48, FITC FRi0 98 YAl ) %k B
R 7 S 1 T PO INTR1  = R TV i o V= B N
T3k 2 BRER) & U0 W A3 5 4 26 O 1 10 R e 68 05 1Y
O E AL SN AT HA IR e O E Bl X B VR L2 A R
5 AN B A XA A0 2 5K R R, RS fd ] Tmage
pro plus Xf 20 £ R JH T 40 M % H #4714k,

1.3.6 western blot &0 FRJ5 12 h FREFEALIE K
B o BB B U P9 0 IX A 2 il ] RIPA 28 i i % 4
M7 2, o Bl western blot X 24 & W b 16 1k
Caspase 3 KFHEA7 20 Al

L4 Geitssrfr R GraphPad 8. 0 84t #E47 58
TE2E AT T R DL B B o 22 (o ) e il AT IE
AR . 7 B N IE 25 20 A, I 4L 8] e R Al ST ¢ K
B, 22 4 IR) Hb R F AR R 5 22 43 T s A AN IO IE 25
Oy W AE S OB AR 56, P<<0.05 2 R HA
Gt L

2 BR

2.1 HFHARKRFARNG MK CK-MB.cTnl f1 LDH
KA ELISA K 25 5 8w . TR 0. 99 41 1 2%
CK-MB.cTnl #il LDH /K F b4 W & 2 % (P>
0.05); FARJG . M2 1L 3¢ CK-MB,cTnl #1 LDH /K
PR FAR D 2T & (P<<0.05), B+ W4l 52K+
X RR4H (P<<0.05), W 1,

£1 BRAARFARB/FMIE CK-MB.cTnl 71 LDH Kk FEW (xts)
Table 1 Levels of plasma CK-MB, c¢Tnl and LDH in each group before and after surgery

s CK-MB(U/L) ¢Tnl(mg/L) LDH(U/L)

FAHI FAE FAHI FAE FARHI FARE
X iR 4 6.22+1.59 37.82+9. 170 0.25+0.05 2.93+0. 649 100. 764+27. 74 582.04+53. 859
+ g 6.2441.61 28. 6448, 7509 0.2340.06 2.1440.490@ 104. 87+25.33 403. 89459, 719®

H 5 F AR L, O P<<0. 05; 5% R4 i, @ P<<0. 05

2.2 HAKXRBEFAWE M IL-1b,1L-6, TNF-o 7K
AR ELISA K0 45 5 8 FARHT . 99 41 3¢ 11-
1b.IL-6 F1 TNF-o /K b8 TEH B 25 (P>0.05);

FARE P M 1L-1b.11-6 f1 TNF-o /K F
AT T (P<C0. 05) 3 H T Wi 4] &8 2 K T X% IR 4l
(P<<0.05), L3 2,

®2 SHAXBRFARWFME IL-1b.1L-6  TNF-a K F I (x£5)
Table 2 Levels of plasma IL-1b, IL-6 and TNF-a in each group before and after surgery

L TL-1b(ng/L) IL-6(ng/L) TNF-a(ng/L)

F AR FARE F AR FARE F AR FARE
X 1R 2] 9.75+2.86 18.3343. 650 47. 64411, 95 79.27415. 580 81.63+16. 14 238. 71+43. 030
T i 9.0242.73 14, 88+3. 890@ 45.11+10. 89 62. 68414, 4909 85.83+15. 81 197. 18436, 330@

5 PRI, ©QP<C0. 05; 5 %R 4 M4 . @ P<<0. 05
2.3 HHAKRBETARAG M AEA 1 CRF /KF48 1k

TR RN A B A 2 B L TR A, 4L R R 2K AEA
CRF /K F i Tl .22 55 (P>0. 05) ; AR5 , X I

Al AEA.CRF K FE5F R LW B # 5H
(P>0.05), FHi4 I AEA.CRF KB EESFF
AR, H B EFE T XA G P<0.05), L% 3,



. 338 WA EF 2022 % 3 A % 34 4% 348 Med] West China, March 2022, Vol. 34,No. 3

®3 BSEXRBRFARHEME AEA F CRF K PEWR (xEs)

Table 3 Levels of plasma AEA and CRF in each group before and after

surgery

15 AEA(ng/L) CRF(ng/mlL)

B FAHG FARE FAHG FARE
YHARZH 11.6342.86  12.9243.55 50.22410.72 57.824+13.74

T4l 11.72£2.79  14.73+2.96P9@ 51.63411.25 75.334+12.1709

W 5 FARATAH L, O P<C0. 055 5% IR L%, @ P<C0. 05

X [ 41

T AL

2.4 KREBBFREOIAEMHTEL TUNEL
R 45 5 o, ARG T 2 41 2008 7 40 M % H A B
T BRZH 2 21 10 2 B AR (P<<0. 05) , WL 1.,

2.5 KRBT AR5 0 EZH Z13% 1 Caspase 3 33k
KA Western blot A& Il 25 2R s . TR 5 -+ 1
HAHLTEAL caspase 3 FKIKKF- 1 K T X 4 (P<<
0.05), WL 2,

30+

@)

@ it IIV 4 TR

B1 XROEBEIRONHERBATER

Figure 1

Apoptosis of cardiomyocytes in rat heart reperfusion area
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Figure 2 Expression level of activated Caspase 3 in rat heart reperfusion area
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Figure 3 Infiltration of neutrophils and macrophages in the rat heart reperfusion area
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