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[ Abstract] Background In recent years, no-reflow phenomenon has become a more difficult complication after
percutaneous coronary intervention ( PCI) .At present, verapamil is mainly used in the treatment of no-reflow phenomenon
after PCI, anisodamine has been used to treat no—reflow phenomenon after PCI.However, the treatment effect of anisodamine

and verapamil in treatment of no—reflow phenomenon after PCI is not clear.Objective To compare the effectiveness and safety
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of anisodamine and verapamil in the treatment of no—reflow phenomenon after PCI in patients with acute ST segment elevation
myocardial infarction ( ASTEMI) , which can provide some reference for the drug selection of ASTEMI patients with no-
reflow phenomenon after PCI.Methods A total of 160 ASTEMI patients with no-reflow phenomenon after PCI in Guang’ an
People’ s Hospital from March 2018 to March 2019 were selected, and they were divided into observation group and control
group according to random number table method, with 80 cases in each group.On the basis of nitroglycerin treatment, the control
group was treated with verapamil, and the observation group was treated with anisodamine.The inflammatory indexes ( serum
IL-6, P-selectin, hs—CPR, ICAM-1 levels ) before and 1 month after treatment, myocardial perfusion after PCI [ no-
reflow phenomenon recovery time, TIMI blood flow classification and myocardial perfusion classification (TMPG) ] , and the
cardiac function indexes ( LVEDD and LVEF ) before and 1 month after treatment, treatment effect and incidence of adverse
reactions were compared between the two groups.Results 1 month after treatment, the serum levels of IL-6, P-selectin, hs—
CRP and ICAM-1 in the observation group were lower than those in the control group ( P<0.05) . 1 month after treatment, the
serum levels of IL.-6, P-selectin, hs—CRP and ICAM-1 in the two groups were lower than those before treatment, respectively
(P<0.05) .No-reflow phenomenon recovery time in the observation group was shorter than that in the control group, and the
proportion of patient with TIMI blood flow grade 3 and TMPG 2-3 was higher than that of the control group ( P<0.05) .1 month
after treatment, LVEDD of observation group was shorter than that of control group, while LVEF was higher than that of control
group ( P<0.05) .1 month after treatment, LVEDD of the two groups was shorter than that before treatment, and LVEF was
higher than that before treatment, respectively ( P<0.05) . The ST segment resolution and treatment effect in the observation
group were better than those in the control group ( P<0.05) .During the treatment, the incidence of adverse reactions in the
observation group was 5.0% (4/80) , and that in the control group was 6.2% (5/80) , the difference was not statistically
significant ( P>0.05) .Conclusion Compared with verapamilm, anisodamine can more effectively improve the therapeutic
effect of no—reflow phenomenon after PCI in patients with ASTEMI, reduce inflammatory reaction, improve myocardial blood

flow perfusion, then promote the recovery of cardiac function, and is relatively safe.
[ Key words]  Myocardial infarction; Anisodamine; Verapamil; No-reflow phenomenon; Myocardial perfusion;

Treatment outcome; Comparative study
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REEBiAT PCI I &R AETTE I A () ASTEMI 83 160 f4i], 3
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SR B0 ki 5% % BT 1) L TIMI 43280 0~1 9%, JEHERR NI R
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Table 1 Comparison of general data between the two groups
215 v A AR 5 1L BEPRIR ALIHT CK - AZIETCK-MB AZIRT Killip 70%%  fl 772625
(BI1) (x=5, ) (%)) [(n(%) ) (x+s, UL)  (xxs, UL) Z2% (n (%)) ¥ (n(%) ]
Xof HR AL 80  41/39 42120 35(43.7) 32(400) 3012011956 1344306 40 (50.0) 10 (12.5)
WEEAL 80  40/40  41.8+22 38 (475) 30(375) 30109%11203 135230.1 42 (525) 8 (10.0)
t(x?) M8 0.025" 0.902 0.227° 0.016" 0.006 0.146 0.100" 0.250"
P 0.874 0.368 0.634 0.901 0.995 0.884 0.752 0.617

VE: "o xMH: CK=JJURRVERAE, CK-MB= JJLRRJ G 1./
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Table 3 Comparison of myocardial perfusion between the two groups after PCI
o g TIMUGEAME (n (%) ] TMPG (n (%) ]
B TRy
U el
e 0~24 3% 0-1%  23%

KR4 80 233465 23(288) 57(712) 31(388) 49(61.2)
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x> (1) f& 11.605* 14.026 14462
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ZR TG X (P>0.05) 3 WEABRERITE 1A
LVEDD % X HRZH, LVEF & TXf 4, 25 A5
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Table 2 Comparison of inflammatory indexes between the two groups before and after treatment

a5 - 1L-6 ( pg/L) P- HEHR (ngl) hs—CRP (mg/L) ICAM-1 ( wg/L)
WITHT VAITE 1A WITH WA 1A WITHT RITE 1A bET Al EITE 1A
SPHE4] 80  41.23+10.85 37.32+ 136" 4536+7.36 41.32+330° 18.69+531 1323+246"  388.32x51.28 300.45=30.32"
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H: IL-6= A% 6, hs—CRP= W C MM, ICAM-1= 4iffdla]Z5/ o0 1~ 15 SAR4EYFT AR, *P<0.05
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Table 4 Comparison of cardiac function indexes between the two groups

before and after treatment
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A s ————— e
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Table 5 ST segment resolution of the two groups
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Table 6 Treatment effect of the two groups
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Table 7 Adverse reactions of the two groups during treatment

215 B DR L FUR:!4 WAL &
papilskail 80 2(25) 1(12) 2(25) 0
ML 80 1(12) 1(12) 1(1.2) 1(1.2)

3 e

Ak O WUREZE (9 I R FE A B, H T e e
PP ] PR T 38 R A0 M, O JUL DR T 5 4 M 5 T
WEE, R BR MO VRIS AT AR, e A O LI 37
MNAZIE O WUE G20 ) . PCT 2 H a3k EIG R [ay7 20k
O WUEZE M EE I, AR OIS TR TR,
{H PCI J5 #89 H 0 LA SR BRI A7 A0 BRSO 0 375 P00
IR, BA AT M E S MBS , B SN PCI R
R 2 —, BFFEEN, TERAE NS ST IR
O3, ARSI RERERS HEATVE N R, %2R R IE R IE H E
10 /7% 1100 o (8 AT JG S B G  ELARHIL AR i R SE e,
SN B IIRERERT A 0, HR ML AT RE (LG LA R LA .
(1) AmFESG, DU KR RN ; (2) FI4HER
ERBEMEMRIER " (3) BAMAA TR, Fit,

PJCCPVD  September 2020, Vol.28 No.9 hitp: //www.syxnf.net

KRB T-BURYT PCL R RIS BA F 21 IR o
IR B — MR B, MO RHME Y PR R, TR T

M AFLBSZ A BT 30, L AT AR i S A 2 X COE AR A

WFEERMT, RS GO R I, (e RSk s, &

LA EFAIIRE, FRIRM/IMIEREE | Ao nEF sk

B REAREHIK M PR L AEROAK S — RS B AR, AT

PO, LIRS, Bk e o E Rk hRE L B

SO IR L AL AR SR 3 TR/ NS, S T Al b By 5l

JkorszE 1 A, AERINAGE AT LIS SN EBR ST, B L

RS, LTt W RO i A BEL A 1 R e FE A
AWFIE B TE LRI B S 4ERL KR T ASTEMI (8

PCLGTCE IR A RNE R ze 2, SR s, WEELRH

YT 1A 1L-6. P- iE#£3  hs-CRP., ICAM-1 K-

TRT R HRE,  TCS U B GRS I TR) 6 T o B2, TIMIT IfiL¥AE 73

9% 3 %% TMPG 2~3 9035 ot 5 L il Bif v 1 A LVEF & T

XERRAL, IAI7JE 1A H LVEDD f T BEAL, ST [l 65 e &

RIS TR B 3R SUERIMORA LG, LR % e

AR R ASTEMI BEIRITRCR, R RVEON, B8 0

LML e, PETAE UE R O IIREIK A . AWFFESE Rk R,

I, PR E R RV R AR I TR s s, 1R

7N LR BT AERLIA KR T ASTEMI 835 (1922 2V 5w

ST R G T PR JCA B R bl T . (1)

BRI SRS (2) W F R | BB ERRERY s (3)

PRIEES, ATE—E R B R O, fEBERE K

WETE, ETGE PCUR ARG .

i ERTA, SYERIAORARLL, LR R AR S A SO AR
ASTEMI &% PCLG DA M BGSAT AR, i RSN, 24
HO UL HETE , PEmfe B OIIREIKIE , HAZ M.

YEHTTak: AL HRFLFHHES T, ER
S MR, ALFERR T, BEEE; AL HE,
AR ARBAT AT 500G SR8 55 TTAT 5475 SRR 4 IRt 474
PR IR BB T AR B H R AT 5T
AR A I FAM G AT AR R A

ES SR
B2k
[1] EvGss, B, XI#k, % 0UE DNA 5200k ST BHR & B0

WUEBERI R SCHEA BT [) ] . P BERLRZ 24, 2019, 48 (11):

990-994, 998.DOI: 10.12007/j.issn.0258-4646.2019.11.007.

WANG X Q, YANGDD, LIUJ, etal.Correlation between double—

stranded DNA and acute ST segment elevation myocardial infarction

[ J] Journal of China Medical University, 2019, 48 (11) :

990-994, 998.DOI: 10.12007/j.issn.0258-4646.2019.11.007.

(2] AWAFAE, AR, @oar, 45 2 2 B R Sk
NIGIT OISR F B i m K 2R () ] ek,
2019, 58 (10) : 763-769.DOI: 10.3760/cma.j.issn.0578-1426.
2019.10.008.

NIUY Q Q, GUO D J, JIN Z X, et al.Influencing factors of

exercise tolerance in patients with myocardial infarction undergoing

percutaneous coronary intervention revascularization in acute phase



S FFLC i 100455 2% 5202049 H 51528 45465 93

AL : hup: //www.syxnf.net 100+

[ J ] .Chinese Journal of Internal Medicine, 2019, 58 (10) :
763-769.DOL: 10.3760/cma.j.issn.057871426.2019.10.008.

(31 %44, X, £I505, % IO AT TS /Mo 2
I b T a S2AAFEBUR T B UESE PCT AR Fr G2 i Y i R
5T [ . hESRieHy:, 2019, 23 (10) : 1728-1730.

[419L47%, S0, EEF, . IRERIGTAARE TG
I PR 2% [0 1l A< BE 2, 2009, 49 (40) @ 102-103.DOI:
10.3969/j.issn.1002-266X.2009.40.062.

[5 ] PR o AR 2, PR MR ESEZ R 2 . &
i ST Bedfr i B0 UESEZ BT AR T #8 R (2019) L] . e
DI AR, 2019, 47 (10) : 766-783. DOI: 10.3760/cma.
J-issn.0253-3758.2019.10.003.

L6 ] Phslir, BRI, Sk, 4F . RO NUEFE RIS PCLR R
H I RFIE KIS 52 0 R E TP ) 1. R Bz, 2015, 1706 ):
876-878, 882.DOI: 10.3760/cma.j.issn.1008-1372.2015.06.020.
SUNTT, HE X N, ZHANG C, et al.Evaluation of clinical and
angiographic characteristics of no reflow phenomenon after emergency
PCI in AMI patients[ J ].Journal of Chinese Physician, 2015, 17(6 ):
876-878, 882.DOI: 10.3760/cma.j.issn.1008-1372.2015.06.020.

(7] 280, £hf, X0, 25 kEPH/R )T 2 ST Brf s Al U
YL 28 PCIAR R AW IR S N B AL S RE RS [T ] .
TE L2, 2016, 20 (7) ¢ 1126-1127.

(81 RTith, AMpty, Bifhte, &5 FHS 25800 Rl LSk LT
HEEBOIR O [) ] A ARsc e, 2019, 36 (11)
2068-2070.DOI: 10.3760/cma.j.issn.1001-9030.2019.11.044.

(9] PNEEE, BEe, TEUEG, %5 AMIEH1T22 58 PCl AR
DIfEE: (1] EBREERGE, 2018, 28 (20) @ 89-92.
DOI: 10.3969/}.issn.1005-8982.2018.20.017.

SUN Y H, HUANG J, WANG S G, et al.Clinical trial on
postoperative heart function of emergency PCI and selective PCI in
patients with AMI [ J ] .China Journal of Modern Medicine, 2018,
28 (20) : 89-92.DOI: 10.3969/j.issn.1005-8982.2018.20.017.

[10] BRI, R A ARET i G BTHC A AL T BB AMI 5 212

PCI A JC 52 3t B9 RCR Keoxb b S Re 9 R4 AE I [0 ] . b
I PR #F 7%, 2016, 29 (2) : 199-203.DOI: 10.13429/j.cnki.
¢jer.2016.02.014.
LUO Z C, CHEN L.Effects of high load atorvastatin before
emergency PCI on preventing intraoperative no—reflow and protecting
cardiac functions in patients with acute myocardial infarction [J7.
Chinese Journal of Clinical Research, 2016, 29 (2) : 199-203.
DOI: 10.13429/j.cnki.cjer.2016.02.014.

C11] XK, gkaR, AHH AMIEH i MMP-9 /K- 5 &8 PCI
ARHPIEA A S FR PO O I RE RIS B2 [0 ] . ks
%, 2012, 32 (2) : 139-142.DOI: 10.3969/j.issn.1002-1949.
2012.02.013.

LIU Z D, ZHANG Z, FU W.Relationship between the level of
MMP-9 and no-reflow in emergency PCI in patients with acute
myocardial infarction and the influence on cardiac function and

prognosis [ J | .Chinese Journal of Critical Care Medicine, 2012,

32 (2) : 139-142.D0I: 10.3969/j.issn.1002-1949.2012.02.013.
[12] sksehg, R, FE, 55 R o Ry R (1] .
o R B 25T 60 5 43 BT, 2019, 19 (4) ¢ 385-388, 392.
DOI: 10.14009/j.issn.1672-2124.2019.04.001.
ZHANG J Y, WU J R, ZHOU W, et al.Review of clinical
application of anisodamine [ J ] .Evaluation and Analysis of Drug—
Use in Hospitals of China, 2019, 19 (4) : 385-388, 392.
DOI: 10.14009/}.issn.1672-2124.2019.04.001.

[13]LIYF, XUBY, ANR, et al.Protective effect of anisodamine in
rats with glycerol-induced acute kidney injury [ J ] .BMC Nephrol,
2019, 20 (1) : 223.DOI: 10.1186/s12882-019-1394~y.

[ 14 ] 3 . LR s pons 2t O U SE Bl / FEE U 1 BT VA O
L O LA M TR LIRS (D ] gk bR
K, 2015.

[15] 24T, e, W, A5 TRk eIk 2 ik o E R s
X ST BE O UREAEAT B4R 28 K RDIR B AR YT B O L
HETE R ORI 0 [ ] . (R ERALAE, 2018, 33 (8) : 766~
771.DOI: 10.3969/j.issn.1000-3614.2018.09.006.

LIW, FUXH, FAN W Z, et al.Protective effect of intracoronary
injection of anisodamine before myocardial reperfusion in acute
inferior myocardial infarction patients undergoing primary PCI [ ] ] .
Chinese Circulation Journal, 2018, 33 (8) : 766-771.DOI:
10.3969/j.issn.1000-3614.2018.09.006.

[16 ] ki, fraohr, B SEIkP S E AR AR M
RESEAH PCIAR PRS0 [J] . B2 RIS, 2018,
35 (5) : 842-844, 848.DOIL: 10.3969/j.issn.1671-7171.2018.
05.004.

ZHANG 7, HE J X, QIU J.Comparison of intra—coronary injection
of different drugs on slow blood flow in patients with myocardial
infarction [ J ] .Journal of Clinical Research, 2018, 35 (5) :
842-844, 848.DOI: 10.3969/j.issn.1671-7171.2018.05.004.

[17 ] Gesns, WseTe, FF, 55 ERRXS 2k nrRe o MU SELT
B2 PCIARBH TS M OAR TR ()] BUUEY B
SFPERE, 2018, 18 (8): 1523-1526, 1591.DOI: 10.13241/j.cnki.
pmb.2018.08.025.

[18 ] SHAO Y, WEI H, SHA M, et al.Verapamil inhibits the pelvic
pressure increase corresponding to flow perfusion in the porcine
percutaneous renal puncture model [ J | .Urol Int, 2016, 97 (4) :
429-433.DOI: 10.1159/000443967.

[19] Emde, EE%, KEH, 55 PHOEGHROS 2k o UESER
MO WU A E IR SE ()] 5 pkh ey, 2015,
35 (2) : 144-146.DOI: 10.13463/j.cnki.jlzyy.2015.02.013.
WANG L Y, WANG G J, ZHANG Y L, et al.Protection
of Danhong injection on myocardium reperfusion injury after
AMI thrombolysis [ J ] .Jilin Journal of Traditional Chinese
Medicine, 2015, 35 (2) : 144-146.DOI: 10.13463/j.cnki.
jlzyy.2015.02.013.

(ks HIB: 2020-04-12; &M H: 2020-07-29 )
(ASCHhidt: . ke )



