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ABSTRACT Objective To observe the effects of electroacupuncture (EA ) combined with salvianolate
(SAL) on cardiac function and drug tissue distribution in rats with acute myocardial infarction (AMI) .
Methods The AMI rat model was established by ligation the left anterior descending branch of coronary
artery. The successful model of rats were randomly divided into model group, SAL group, EA group, and
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electroacupuncture combined with salvianolate group ( EA-SAL group ), with 9 rats in each group. Besides, another
9 rats were recruited as a blank group. The SAL group was given intravenous injection of salvianolate ( 30 mg/kg ),
the EA group was given bilateral electroacupuncture intervention at Neiguan ( PC6 ) and Xinshu (BL15)
acupoints, and the EA-SAL group was given electroacupuncture combined with salvianolate for intervention.
Treatment was administered once a day for 7 days. The blank group and model group were only restrained without
any therapeutic intervention. Cardiac ultrasound was performed for the evaluation of left ventricular ejection fraction
(LVEF ) and left ventricular fractional shortening (LVFS) in rats, TTC staining was implemented to observe the
myocardial infarction area. In the meantime, the levels of serum creatine kinase-MB ( CK-MB ), cardiac troponin T
(cTnT) and lactate dehydrogenase (LDH ) were detected. Moreover, high performance liquid phase-mass
spectrometry (HPLC ) was utilized for the detection of the content of salvianolic acid B ( Sal B), the principal
component of salvianolate in plasmaand organ tissues of rats in the drug group and the combination group.
Results Compared with the blank group, the LVEF and LVFS decreased ( P<0.01), infarct size increased
(P<0.05), serum levels of CK-MB, c¢TnT, and LDH also increased ( P<0.01) in the model group. After the
intervention, compared with the model group, the LVEF and LVFS increased in the EA-SAL group (P<0.01) .
The myocardial infarction area decreased in the SAL group and the EA-SAL group (P<0.01) . And the serum CK-
MB, c¢TnT and LDH decreased in the SAL group, EA group and EA-SAL group ( P<0.01), respectively, among
them, the serum cTnT of the EA group was lower than that of the SAL group (P<0.05) . In addition, levels of
serum CK-MB, cTnT and LDH were reduced more significantly ( £<0.01 ) than those in EA group. Compared
with the SAL group, the content of Sal B of the heart tissue was increased in the EA-SAL group ( P<0.05) .
Conclusion Electroacupuncture at Neiguan ( PC6 ) and Xinshu ( BL15 ) acupoints combined with salvianolate
could markedly improve the heart function of AMI rats, and the effect was correlated to the specific increase of Sal B
content in heart tissue by electroacupuncture treatment.

KEYWORDS
drug distribution

acupuncture combined with drug; electroacupuncture; Salvianolate; myocardial infarction;

TR (IKER L TSPRa 0 [ - Ne 8= ¢ % N (2 d- N S e o 7 (1N
LIERG (ischemic heart disease, IHD) 2t # G
FVERRBRZ —, AR BURRARILREL
AR 2 U FESE i TRk A S RO LS SR
IR 173 11 R 5 Y 187 N AT B VS &) N o
AVERESL, 2 IHD R WL Y, T RO
FET-RIE BRI, R E AR T,

BB T O NUESE I £ 2 sy . eIk
kI AT ARL ™ 0, EF25H1E I —Fh
SCHERRIT LT s HTIRIR, 29 A R
FIVE IR, EEXTESR, 2580 T RA A 5 B 0% 0k R
M HUATHRER A Z 2R . RS HTER, W&
LS A e R FE I AR RIE S 00 IR PT2
RN Z W T O . OB . O R SE AR
fiasr 00, B LR RS KRR AL
Wy, BABUEAI . PUhs Bt E s N 2 1)
BESE 1R ) I H ARG PP SR RN, IY
MG, R ALY 7 AT O S0 1Y) 1
TS ARSCHER T HLAEF N KRG AT . fKiES S 2
Wy AR, DA KA T3 U, e 2tk DL At

(acute myocardial infarction, AMI) KEL.CIDREREL
RN, DAIIER BT 2R R S B A 5 a2
o 0 1 S RN ZH SR 2 i, AR AR IR AL
S SRR ALY E ARG, LU BT 2 Ur IR R
FHERBE IR ARE

WS T %

1 3 45 FUH ISR IEr: SD R, 7 F i,
R (210+20) g, W A b5 4k R 42 5255 3h P+
ARAG RS [ VAT IES: SCXK (5% ) 2016-0006] .
T FRE NAELRE 25 C, 2% 40%~50%, [ 5RIA
BY, ABYOK. KRR, SEE TR RS R R 1
ENSH S 23U e L VP2 S5 W e L N (b L S AR
FHAALHE (No.TCM-LAEC2019064 ).

2 2 EHEHMZSZEREE (100 mg /37,
igs4y, ditS . 19020492,

3 FEN MALEE FHE IR B bR UE AL (723K
5, it 20180507, SR ke (Wb — g it
H19980141), TTC 4 A (2%, &R IE%E, 7.
G3005), L& 4 fit 5] T [ ( creatine kinase-MB,



i TR R 2 G deak 2022 4F 3 S 42 445 3 1 CJIITWM, March 2022, Vol. 42, No. 3 - 336 -

CK-MB ). 55 1 ( cardiac troponin T,cTnT ) Elisa
i 7 & (Elabscience, {it 5:LXM99NDCCS8,
78M49Y22VI ), FLEEN i (lactate dehydrogenase
LDH ) (a4 ( Elabscience, 4165 : YY57SIXMLF ),
SARBREFAL (FEE T, SA428), /INshie iR %
4t (‘& 1 VisualSonics, VEVO3100), —&KMETH
%4t (0.20 mmx 13 mm, Jbatd ik A, 5.
171157), e A (IRINBESF IR, SDZ-V
R, LR EESE (30 G, BT ), WAHEE R
TEBC Y ( HA R, LC-MS8050 ), fHilE T4 ( I
37113, DHG-9030A ), ikl ( H A #IE,
CH-200A ),

4 P ERTTE KEGEBRET 10 h 28R4k
Ko RS ISCHE [13], R 3%~4% S5 bEis T
B, PENEE TFRG, T ERREE, 4ERRnE
1.5%~2.0% ., KEUREE O ESTIRARZS, MR IX R R IH
B, THE 4. 5 EZRAEL 1 em i b) o, 4]
R A W LA R L, Bl eg, BEEIE . £
RS T55 4~5 i ERIA, BRI, 5558 M
LT MR, BT O, A E R R A
R EN K EE, 7 FHeErav ey 6-0 W4 sE A4, HL
AU BRI Bl k% e rh oS 5O EZR L 1/3 b 74
fL, 5L 1.5~2 mm. HE 1~1.5 mm, HE
BEENT AL E R 2, Al WS FL S A Bl 2~3 mm 4141
KE, WGEEOIEE RIS, B AR, ke
MIEEALIA DI, & TR T R R BRIR R 3 F 0T
FLC#k, B 4-0 SMRHE G LB RS, MEZEVIRL
IR AR BRI T BE,  OC PRI 5 15 KRR A SR 5
Zead R RN, e 50 722 % 4 i 4 L (left
ventricular ejection fraction, LVEF) <50%, % &
AMI K BB RIS 1, TS RRE R 2000 81.4% (70 H
KEERL, W T2 RS NSET: 13 H ),

5 WY KT E TR ALY K R L
PEHC 48 H, SRHIBENLE 73R 51 IR | 252 |
AT, BATERA A (5TH254), Bd112 H, 5
St B RBET . M HF R SEREAR A s A A
HPAREA TN 9 H, 79 HIEH KR 725 AX)
PR FL BT ZE RN 25 40 K BRIBOBUI PN D RILO AT, G
FLTFRTVEEM T 1/6 5 I 5/6 32 s Abks . R R B
H, BEREOCTPZY 3 mmy AR T AR5 MO T 5%
Jila v, R FH A [ e e A, LA
£, LR 3~5 mm, FFAVIERK (155%) 5
FEEEHL, RMIASC, ey —dl ik, EmA
HER . S ECHRIEIE2/15 Hz, 2 mA, KRR

MBS, BEF 15 min, AR 1K, LT K,
A BRI H R AL TR, R
[F) A 9 77 ¥ [ 52 15 ming SR 0.9% Az B K6 R
F+& 2Rk (5 mg/mL ), 454 3CHk [14] K i
SEE B, BE S 2R 30 mg/kg, #H
TG R I 1.22 £, 25941 Fit 2541 K B4R
FERIKIER 42, R RAERE T 5 min 45
2, 2y n RS ER 10 min, BRR 1 IR, ESET K,
57 RIGIT e UG WL R T, A SEA R R

6 KuillfEds Ky ik

6.1 OIIRERIATIN A5 Ao TSR ET 1 R
WAL R, T 7 K, FANIEN B CF
-+ VisualSonics, VEVO3100 ), M & 5% % %41 i L
o0 & FL K WK R DT S bR s i, MO RS T
LVEF. 7 = %5 %l 45 /5 2 (left ventricular fractional
shortening, LVFS), 2L 3 4~0 3l J 3 B 1 1
PHEMEAT G, TP RO IIEE. 125 10 45 A
1%, BAFEG SR, B 3 48R R 31

6.2 LS IM E AR A 7 RE, A
FERLERRI R B, B FEShKCRIM 5 mL J5 AR JE KB,
PR BCOE, PBS VR AL 2L aR B M, U8
AL A Ky, BT -80 CUkA¥ % 10 min, T
K EWEESFLETT 1 mm SPAT SRR DR DI R 5~6 F,
AV R 2 mm, SRJEREU) R TR 5 1 A 20 mL Y
2% TTC ilrh 47 CHOLIFF 15 min, FEEHUILZLC
WELHZ G OGN, wlaE K s g i), BT
T 10% &R bR PR E W P E 15 min FAR. T8
iT Image J BAFALHE AL WL 5 EE, $ IR
WA, MR (%) = 220 HLW) ALK
B AEOEHALY R EHE x 100%., FEARE R 3,

6.3 IO NLEE R RTI R BRI, I
B 1h, 4°C, 3000 r/min &.0> 15 min, 78 LR,
ST 1.5 mL MR, fRAF T -80 CUKAH R,
R O Ay A R, R S S R, RRRUIALY O WL CK-
MB. cTnT >RH] Elisa B G2 bt &, LDH &
FHBEEPER I R &, 4% MR S a5 8, %o
LERIATGAT 0T

6.4 3K SESR L2 B I e PRI
JRikAE 0.1 g (KEH4%] 0.01 g), BTELES, H
1.22mL HERIM CIEIR &AL, 1 000 r/min gl
A1 min, #FEHES5 min, 8 000 r/min &.0> 10-min
(HREE: -5 C), W ISR, JIH 1.5 mlE L,
JinA 10 mg Discovery DSC-18 W[5l , F2 A _FiH
1 mL, E7% ¥min, 10 000 r/min 4% & .0> 5 min,



- 337 - TP RS

%= 2022 4F 3 A4S 42 55 3 1] CIITWM, March 2022, Vol. 42, No. 3

BCEWEW 1 mL, 2R 0.2 wm? A HLJE I i 98 H
T e, @ik, Bk & F: Thermo C18 # 1% #
(21 mmx100 mm, 2.2 um); 7shtd: A: 0.1% H
R 20, B:0.05 mL Z 4% 7K; Jiiid: 0.7 mL/min;
PERER: 10 wbl; AR 25 C. Rk 7171, 7249,
519 (EMET ), 339.2 (2% ET), 3212 (&%
BT, MR 20, 36, 34 . KEEMHL X R
% 0.1, 02, 04, 0.8, 1.6, 3.2 mL, HEAEM &
IERWE AR . DARFI B o B (x, pg/mbL) Ny
BEARAR ., TR (y) AR bRE T e [ g e 1,
BrEm@mB MRH TRy = 81.057x+22694
(r=10.9997 ), FE& M BURE S IR a5k S5 1t
FEIAE , e SRR IR SRR B &

7 SiiteEorik W SPSS 22.0 Giitdi btk
TGt B, AR X + s Fom, Al
B AFEIES M, RABREZR 25000 (PR LA,
T 2555 K M LSD K%, Jr2EAN57 K Dunnett’ s T3
g ) s AFEEIESS 0, RAAESEHG R . P<0.05
HESAGITE .

5 R

1 B4 KE LVEF, LVFS KFIbH (£1, A
1) MERRT& 20K LVEF ¥ >65%, LINRE N IFH
K- (P>0.05 ). #EBE 525 AL, BIRIZ KR
LVEF. LVFS ¥J[& & (P<0.01), T il 54 A4 |
i . AT R, FFE54 KR LVEF, LVFS ¥y
T (P<0.01, P<0.05),

1 BSHKRELVEF, LVFS KT (%, X+s)

25 n B LVEF LVFS
A 6 AT 73.49+7.36 43.62 +7.10
By 72.12+5.84 42.39 +5.63
T 7 K 71.33+3.44 43.21 +6.21
HrA 6 AT 74.18 £+9.22 44.25 + 567
RS 36.39+6.77 23.91+5.39"
FH7K  4420+3.77 2552 +5.11
254 6 T 73.26 + 6.54 43.17 +5.58
RS 36.57 +5.18 22.77 + 4.02
T 7K 51.25+2.17 29.02+2.74
L 6 AT 69.48 +3.13 43.43 +4.69
TS 35.94 +2.26 23.10+3.60
TH 7 K 50.44 + 6.32 28.66 = 3.29
] 6 HH 70.95+3.45 42.32+6.86
TS 37.07+7.29 23.78 + 2.64
TH7K  6262+601°4°  3582+4.9044°

M FA P R, TP<0.01 A BRI LA, ©P<0.01; 5258
A4, “P<0.05; Srafl4l i, ©P<0.05

T ANZE P4 BOWBIA; C O2iiydl; D ikt dl; E ShEH 244
N i PNl

2 HAURELC LS AR g (K2) =HAH
REVOHIHL RIRLL A, BRI R LR WA
Batifikl (P<0.01), 17 K5, SHAIL AL,
WA AET 25 4R RO AL T AR I (P<0.01),

B 1001
80+
60+

404

HAEHIFE AL (%)

20

0

gl BOR4L Al el 6254
T A TTC Betilal; B oL HUEFEMAR T 70 b s 528 FI4L g,

*P<0.01; S AL, “P<0.01; n=3

B2 A RBC WLk A LA

3 S KREIME I KTt (205
AR, ALK RINE CK-MB, cTIn¥. LDH
PITt i (P<0.01Y; SHBIRIA e, 259dl. s
ZH 5T 25 4 KRB CK-MB, ¢cTnT: LDH ¥ [ 1%



hE YRS A 44k 2022 41 3 J157 42 55 3 ] CJITWM, March 2022, Vol. 42, No. 3 - 338 -

F2 KARBUNE UK R (nglg, X+s)

i n CK-MB cTnT LDH
%1 6 598.50+136.34 107.58 +27.33 484.05+77.71

i 6 1433.33+237.70" 278.08 + 38.99" 861.41 +20.70"

Z¥) 6 804.26+139.75" 149.91+26.73"  717.42+46.77"
M4 6 981.36+265.55" 201.26 +27.38"  767.04+31.25"
512 6 669.64 +74.82°° 113.86 +20.65"*° 577.75+10.57"°

T Has HAAR, P<0.01; SRONA E, “P<0.01; 524
lHHE, 4 P<0.05; Sfl4lE, ©P<0.01

(P<0.01); 52594l tbdr, %2541 cTnT KFFEAK
(P<0.05); SHtdl b, 42541 CK-MB. cTnT &
LDH /K F-HIBEMK (P <0.01 ),

4 LR BURLSE R 2R S0 By iR B MR b A
(F3) XHFIm3EFHmmR B W, 2dfEt2hd4l>
2% F I8 245 L (P>0.05), % THEgseH 4 )
R B &, FFZG4lOMEHSUTHR B SR T2
Yl (P<0.05), HAWIEARALI WA 27 G245
X (P>0.05),

20 . G 20 [_Ragz/EiN
200 150
A s B
— 100
> 100 >
=4 c
o o 50
@ 50 b
= 5
0 E
ot 54 #Hha 54
it/ = S 2 KR/l
c 150 DA
—~ (=]
‘§1oo g
; m
§ 50 =
=
0 [
AR 54 54
2 - A 2 AL
E 200 F
\5150
m 100
B
Ei: 50
o 0
#ia 548 Hia H#54E

A D E; B IR ; C S IGE s D i s E B F oA
52541 e, *P<0.05, n=6

3 BUUR UMK FIEAS PR B & & HUEL
W’

AMI J sy s e Y. A BFITIESS,
G, DRI Z IR 2GS ORI, (RO

LR "2 FEB 2R RS S YO i B
(LA 21 LR AT AU PR B AE RS 35T

M N R INRE . TR 2 L R LR 1 |
s AL .

AMI 2 RO EREFR S T, 2= ISR
ez, LVEF. LVFS & * %, IR IFM Z2 5 ik
Aruhfie s A LVEF, XHHESE GRS N & S 8us S0
A TIRE S IS LA AR 2T AR
SRR, RIS RE LVEF. LVFS ¥R&(%, HErH
FHLLAETI . WK TS Z Wik LU AT 258 T
7 R¥IBEAR AR H#ETF LVEF ., LVFS, UM 3 fy
ZAPRERE KR A E i haE, Hoh e 25 R
S, T pair s FZEAYT

O IUBR N & A 5, ZH PR ™ E o i ST 7 R
VR SE 45451 % . Huang Y %5 2% B, 0 Py 56 s
B2 fE B AMI K B LR ZE T A s 25 4
255 290 JRAE S TR BRE AN PN 57 CREDR O LB FE T AL,
e LB I, ASHEFSY TTC Qi sl R iR, MmN
SEHOET . H KR S S £ W R R BT 25 5T+ 1
7 HYJRE4E/ N AMI K RO WIS FE TET AR, D8O L3
A 255 FHAT O U BT, T FR ) A A FH et

CK-MB. LDH. cTnT & 8] # 5 .0 WL B 3%,
CK-MB — it 24 h iKW fH, 7 KA A H#3E 1E % K
LDH 7ECoAB S H IR [ 450, — Mt 48~72 h iK 3
Wes cTnT &0 NLANIANA , AT B i URR S
FrgiThm 10~14 H, 22 AMI g &prie 0 %, &
PO WL LS L5500 JULE 75 22 SR T, H T /TR
N 2K 7 RE S 3 PR AR I0LYE CK-MB, LDH, cTnT {f
P 12892330l T HERR B —FE bR A P T s Ak
XFEERA I, ABFIE O WUEE 3 TG BRI A kG I,
DUAFIERXTC WL AT i WE . BF5E S BF L B R
MR it 2358 i CK-MB S Fhis *, ABESE Tl 5
CK-MB., LDH 15 F1E# K, I REL O EZ A5
Bin R EITEA G, LT dt—20ir. 3 FEYT
5 G JULTRE T3 v 35 450 2 PR M AT 24 T 3k 7 e 1
TR T2 Z BRI TR 2, AN SCRLLATIT
FPRCFRR Z RS, B R 2590 T BEAE RO LR 2L
N IR T EEAE, BTGB REE— AR T 25
(SN INE 5 S e

2PN 5 2 U AR — I IE ARG ),
VR I INEH  DN RS E TR 2 —, AL
BT AL T RS 2O R oYL ® O
WFFEIE ST 24 G RFRE A% $1 15 1l 25 1k B sl R A 2L 24 )
W, Zhou JEE BT BT AT 4R R R T B s



- 339 - FrE P EELE A 2k 2022 4F 3 H 4 42 45 3 1) CJITWM, March 2022, Vol. 42, No. 3

FHM T, 22 0P EE B R BRI 25 Wk BEAR A, o
FrUMR M P o, AR E R A
B, WIS S L, FHHIRRUE =B, g
TR B E A, RIS I A UK 2 S B T
mEE R T HUTE T EGE AME K RUL DI RE R
BN SRS VUL LU 25k ARG, AWFIE R
WAL . L Wl B S 5 DRSS S P R
B, iR B/RTHSZIWA . F25 24 KRR K
FHGR B S i E 2R, AR HS P&
FlE—EER, HPEHHR OIS HRER B &
5B T A 30%, s LA PN SR AT 7CRE IS
{EHEFHG IR B DA E 4, RIS
FEARZHZVE SR . EE N, AR B e T
E2:417 1 NI 1 A B | s LK E AN S AT R = v A 1
ET PRI BOIERVE R . ARBIFFE 35 N SE LD AT/,
HAUR N, AR T # RIS A 28 k—E e 5
PEAROG, (REHIER Zh 25 9 (R e A R AR TR Uy
SR, TR SRR S 2Ok A, it
AL BRI, XA T Ie it — 20058 o

g b, AW T 3 RTS8 AMI KRR
DYJRERI SRS, s 25 T Bl f A e
i ZjYGyT, #E—0 R B AT I PE S 2 W R R X
AMI KE LVEF | LVFS .0 WUEEFE AR A0 LA ( CK-
MB. cTnT. LDH) 7KV Byl 5k i fiefd, HLEFRELE
PR ZY DR ) MESE, X RERET 250K
SPRCEALRIALE Z — . HEF N CRLOATIR G P2 2 W)
e Eh A P ISR R, BRAS I 2 ks AMI R R
LIIfE, ARG, OaTRES R IO R B
R ARG EGEE AME RERODIRE, RO,
PRSP MIBLI 2 —, 1T FL BT AR O I P 1
B & m A E LG R i — DR 5% .

MR .
Z % x

[1] Moran AE, Forouzanfar MH, Roth GA, et al.
Temporal trends in ischemic heart disease mortality
in 21 world regions, 1980 to 2010: the Global
Burden of Disease 2010 study[J]. J Am Coll Cardiol,
2013, 61-(10) : E1407.

(2] WA, iEas, X, 4 X ELG g es
2018) ML= [J]. b EIEHZ L, 2019, 34 (3):
209-220.

[3] Strobel NA, Fassett RG, Marsh SA, et al.

(4]

[5]

[6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

Oxidative stress biomarkers as predictors of
cardiovascular disease|J]. Int J Cardiol, 2011,
147 (2):191-201.

Smolina K, Wright FL, Rayner M, et al.
Determinants of the decline in mortality from acute
myocardial infarction in England between 2002
and 2010: linked national database study(J]. BMJ,
2012, 344 (25): d8059.

Proctor P, Leesar MA, Chatterjee A. Thrombolytic
therapy in the current ERA: myocardial infarction
and beyond[J]. Curr Pharm Des, 2018, 24 (4):
414-426.

KDL . MO RS IR RIG ST IT LRI [J]. Hhh
BEEE GO MR T A4, 2019, 7 (21): 28.

Xu L, XuH, Gao W, et al. Treating angina pectoris
by acupuncture therapy[J]. Acupunct Electrother
Res, 2013, 38 (1-2): 17-35.

G, N, XU, S5 BT 2K G E
RS LG W ) o BT T (D], R ERZRAES, 2021, 62
(1):32-36.

WHEMG, O, WPy, A SRR R T
ZIRERIRYT I DR IR G T 25504 [J]. rhiE e
ik, 2013, 38 (18): 3186-3189.

2% P2 Z MR ER X 2k 0 U SE S A PCI AR5
WU PR T (D). o o4 B2 45 5 0 IR 1 48 A% 3
2019, 17 (2): 256-259.

V&£ . FHS L WmREh i 24 BRI 5 I PRIV 0T 580
J& [J]. IR & 25 2%k, 2017, 10 (23): 178-
180.

WFWE, oIy, H0, % . IS LZMRBENRS
PYBESRAETE IR T R PR 2 XS 1 [J). 10
TR RS, 2016, 18 (11): 183-185.
Bk, g, BRaf, 5. REArECNUEFERAY
il # TR (U], R A, 2017, 27
(10): 96-100.

SEA, XNES, Eiy, % EHHASZHRAR
RN 254 3h J1 2 0r5E [J). 2 E B EZ, 2016,
27 (10): 2309-2312.

Wite e, XA, XEE, % T AN T
Pl O JL R AL R E B A LIS (J). Th Il b s
gk, 2020, 40°(3): 318-323.

S, BB OB YH, &5 . Bk HPLGAR I & T
SYRPY S ZB AR TP A IR B Y i 3. T 2
2016, 27 (36):5135-5137.



i TR R 2 G deak 2022 4F 3 S 42 445 3 1 CJIITWM, March 2022, Vol. 42, No. 3 - 340 -

[17]

[19]

[20]

[22]

[23]

[27]

[28]

SR, BERRER, mhBET, S PR B R T A R
TE/N AN U A I EE (D). T E BEBE 24 208,
2017, 37 (4): 356-359.

TR, A, AT, A HE RSB R L
JULsRe it oA SO LA A 2 R IR RS R [J). P v
PHEEZE A4k, 2015, 35 (3): 338-342.

Wang C, Liang X, YuY, et al. Electroacupuncture
pretreatment alleviates myocardial injury through
regulating mitochondrial function[J]. Eur J Med Res,
2020, 25 (1): 29.

7], Rk, Hagag, & R OaT” o
JULEFe L FRE R KB CK. LDH S8 HSE [J]. Hhiss
a0 T2k, 2016, 4 (33): 155-156.
Wu'Y, Xu S, Tian XY. The effect of salvianolic acid
on vascular protection and possible mechanisms|[J].
Oxid Med Cell Longev, 2020: 5472096.

Tang Y, Jacobi A, Vater C, et al. Salvianolic acid B
protects human endothelial progenitor cells against
oxidative stress-mediated dysfunction by modulating
Akt/mTOR/4EBP1, p38 MAPK/ATF2, and ERK1/2
signaling pathways[J]. Biochem Pharmacol, 2014,
90 (1): 34-49.

VWG, MRAER, BRE, . FHERER B BEXT kL
REFRHE T JE S i O U A R VR T [J]. i B
JifHZG%, 2018, 35 (8): 1130-1134.

Deng YP, Yang M, Xu F, et al. Combined
salvianolic acid B and ginsenoside Rg1 exerts
cardioprotection against ischemia/reperfusion injury
in rats[J]. PloS One, 2015, 10 (8): e0135435.
FRIK . LS EI G LVER A5 I B2 SR 4],
RO S DR T A, 2017, 5 (2): 77-80.
A, INBE, RIS, SF LIRS EE O IUEESE
Lo WUIEJE R BB P O 3 F S HCR A a3 Lu L [J). 74
#hEE=, 2019, 31 (4): 508-512.

RS . 2628 S5 1003 RS PE S0 et o £ O L S
FITEA [J]. LIRS, 2021, 37 (18): 105-106.
Huang Y, Lu SF, Hu CJ, et al. Electro-acupuncture
at Neiguan pretreatment alters genome-wide gene
expressions and protects rat myocardium against
ischemia-reperfusion[J]. Molecules4.2014, 19 (10 ).
16158-16178.

Wi, RALE, W, S EFRO LN 2k
JULEHR LR Bl o FRL BT J ST R Rl B LA B E 1T AR R

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

M (], ZRh ek, 2011, 30 (5): 53-56.
Murakami M, Mayumi K, Risa Y, et al.
Establishment of a cut-off value for the diagnosis
of acute myocardial infarction using a new CK-
MB activity measurement reagent containing anti-
MtCK antibody[J]. Rinsho Byori, 2011, 59 (7):
649-655.
Saravanan R, Shanmugam A, Rajkumar D,
et al. Preventive effect of glycosami noglycans
from Amussium pleuronectus (Linne) on
biomolecules, lactate dehydrog enase-isoenzyme
and electrocardiographic patterns in isoproterenol-
induced myocardial infarction in Wistar rats[J].
Indian J Pharmacol, 2012, 44 (5 ) : 602-606.
A, PNeAE, BUMST, AF AN SE O RO
Ty g/ RGO IS I R PERT (). SRR BRI AR,
2017, 24 (3): 28-30.
Fu SP, He SY, Xu B, et al. Acupuncture promotes
angiogenesis after myocardial ischemia through
H3K9 acetylation regulation at VEGF gene[J]. PloS
One, 2014, 9 (4): e94604.
BHEYG, WIS OIS . DESER . NaERS
R FACEBR 45 A I A R 2 P O LB SE 2 W )l PR
{5 [J]. wIdkEs2l, 2019, 41 (12): 1779-1783.
Ternant D, Ducourau E, Fuzibet P, et al.
Pharmacokinetics and concentration-effect
relationship of adalimumab in rheumatoid arthritis[J].
Br J Clin Pharmacol, 2015, 79 (2): 286-297.
AR, BRI, EEM, . FH2yai G L
WEFE R B 2R [J]. EHRIBE5E, 2010, 35 (2):
146-150.
Zhou J, Fan Q, Burrows E, et al. Acupuncture
can improve absorption of baicalin from extracts of
Scutellaria baicalensis Georgi in rats[J]. Phytother
Res, 2009, 23 (10): 1415-1420.
I, wme, X4, S Lpsr R =E U
PP PFZE T A B9l [J]. h EHSUT RN S i
JRHES , 2010, 14 (46): 8635-8638.
Wlels, AR, WENZ, AF RPN Z I
TE /N BRI K R B Joely Wk BE )52 [J]. ARt P
2j, 2019, 50 (2 )z 38-40.
(h€2021- 06-07  7EZk: 2022-03-02 )
TS F



