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HE. B R A2 FARFDIRANG ST (PPCL) A 5 #rit X B fn )5 38 B (1PostC ) 47 RSN IRMAGIR T 4L 69 %ok, 7ok
B 2017 12 A-2020 F 6 AL HEREMELLER/ICHEEILTHE-ARERCARAATTFPERB ISR/ H 2
R & s AAHMERR 6 2o ST B36 5 s ILAE 38 B % (STEMI)65 41 A B 5 xF %, H 8 & il it AL T R R4 [PostC 28.(21
5] Bt X, [PostC 48 (23 4] ) B #LARL (21 #) , IR B4R TIMI i 4R 36 & 69 ST BLsl %48 B ¥ AeF £ (Sum—STR )\ TIMI
& L E M AT B (TMPEQ) , o83 &40 CK-MB 1A M K SR 4k, R [PostC A #7it [PostC 20 Sum—STR |
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Effect of Gradual Ischemic Postconditioning on Coronary Microcirculation Function After PPCI

MO Yan—fei'Z, WANG Feng',LIU Lei; WU Bing-yingZ, WANG Jun—feng?, XU Hao—jun’,YU Zong-liang®
(1.Department of Cardiology,Pukou Hospital of Traditional Chinese Medicine/Pukou Branch of Nanjing Hospital of
Traditional Chinese Medicine,Nanjing 210029,Jiangsu,China;
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Kunshan 215300,Jiangsu,China)

Abstract: Objective To observe the effect of gradual ischemic postconditioning (IPostC) on microcirculation in primary percutaneous coronary
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intervention (PPCI).Methods Sixty—five patients with acute ST-segment elevation myocardial infarction (STEMI) hospitalized in the Department of
Cardiology, Kunshan Hospital Affiliated to Jiangsu University/Kunshan First People ‘s Hospital and Pukou Branch of Nanjing Hospital of Traditional
Chinese Medicine/Pukou Hospital of Traditional Chinese Medicine from December 2017 to November 2019 were selected as subjects. Patients were
randomly divided into IPostC group (21 cases), gradual IPostC group (23 cases) and conventional group (21 cases). The TIMI blood flow classification,
the total percentage of elevated ST segment depression (Sum-STR) and the number of TIMI myocardial perfusion frames (TMPFC) in each group were
observed, and the CK-MB peak values in each group were compared and calculated to evaluate the postoperative cardiac function.Results The
incidence of Sum-STR, TIMI 0-1 blood flow rate, TIMI3 blood flow rate and TMPFC in IPostC group and gradual [PostC group were better than those
in the conventional group, the differences were statistically significant (P<0.05), and gradual IPostC group was better than IPostC group; there was no
statistically significant difference in TIMI level 2 blood flow among the three groups (P>0.05); there was no significant difference in LVEF and LVEDD
among the three groups on 7 d after operation (P>0.05); on 3 months after operation, LVEF in IPostC group and gradual IPostC group were higher than
those in conventional group (P<0.05), and LVEF in gradual IPostC group increased more significantly; the peak value of CK-MB in [PostC group and
gradual IPostC group was significantly lower than that in conventional group (P<0.05); follow—up to 3 months, the incidence of MACEs in progressive
[PostC group was the lowest, and the total mortality rate was 4.61 %, there was no massive hemorrhage in each group.Conclusion Gradual IPostC can
more effectively reduce coronary microcirculation dysfunction and improve left ventricular function in patients with PPCL

Key words:Ischemic postconditioning;ST-segment elevation myocardial infarction;Percutaneous coronary intervention;Microcirculation function
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FHAE PPCI A AR PR T PR AP L. 2T
KT AR LN [PostC 1Y )5 I LG —Fnife . A5
TE Yetgin T 2551 Kim EK ZEWAYIG RO 58 3EmE 1,
G4 FE T B AEDIE T TPostC Xh O LG B 5 1 1) A
7%, 2 T TPostC %8, B 78 TRVt X
IPostC X} PPCI A J 5 AR 20 WK IC06 #0214 5 i) B
O IECRBAET, PO A5 RARE TR o

1 BZREF*®

L1 — %R A AR E YT 2017 4F 12 A -
2020 4F 6 HTEVLI K= M8 B Ll BEBe L7048 B Ll

M5 — AR ERBEO PR B e 5Tl B B 143 B/
WO XA ERECNEMERE . AT 2 E RS FEZ 5
SAUE, BE BB S INAN I E AN A 3t
82 1l , A 65 1, HERR: 17 1, R FEHLECF 2653
R AL AR A R OB PR I
AT A AR AR . CK-MB A B If s O B e 45
i, ZR TG #E L (P>0.05), W#E 1; =4 A
HOIRA S0Af AR IS B A SRR AR, 22
S L (P>0.05), A 7] Hek, 3k 2,

1 ZHHEEREEB s, n(%)]

I H TPostC 21 (n=21) Wik [PostC £ (n=23) HMA (n=21) SEiHE P
AR (%) 62.30+11.80 63.10£13.10 62.10+12.80 1=0.342 0.781
L 15(71.43) 18(78.26) 16(76.19) %=0.296 0.634
I 13(61.91) 16(69.57) 14(66.67) X=1.132 0.712
WE PRI 7(33.33) 9(39.13) 7(33.33) x$=4.794 0.712
WA 8(38.09) 9(39.13) 9(42.86) ¥=2.562 0.836
SB[ (mmol/L) 5.12+0.25 5.19+0.26 5.25+0.67 =1.122 0.821
I B2 g 2 H (mmol/L) 3.78+0.89 3.51+0.62 3.62+0.72 1=2.876 0.631
WL ummol/LL) 96.68+15.58 89.52+16.65 93.43+17.55 1=0.645 0.229
M£L A (/L) 141.72+24.38 138.34+28.67 137.54+16.68 1=0.657 0.621
MM/ M4 (< 10971) 181.45+50.66 175.65+44.64 173.52+43.12 =1.231 0.189
147 (mmol/L) 4.08+0.76 4.1420.86 4.2020.63 =0.978 0.132
JULFR At [R] T B (U/L) 45.39£11.56 40.14+14.43 42.78+12.03 1=0.532 0.775
AR (mmHg) 116.82+28.20 112.36+33.20 113.84+27.30 1=2.136 0.519
AR FTEF 7K HE (mmHg) 72.30£15.26 74.76+15.70 68.80+16.70 1=0.549 0.593
ARHTLZE (K /min ) 81.60+13.00 82.20+15.00 83.60+10.00 1=0.873 0.627
RIREN BRI TR E] (h) 5.68+1.81 5.34+2.80 5.71£2.02 1=1.245 0.417
Killip 434 ¥=0.372 0.534
Killip T 2% 13(61.91) 14(60.87) 12(57.15)
Killip I 2% 6(28.57) 6(26.09) 7(33.33)
Killip I 2% 2(9.52) 3(13.04) 2(9.52)
KilliplV £% 0 0 0
R 2 ZHARPHFEBLLEIN(%)]
i H [PostC 2 (n=21) Wik [PostC £ (n=23) HA (n=21) X P
FEFEAH GBIk 2322 0.861
i SaziEd 10(47.62) 13(56.52) 11(52.38)
Il e 52 P 25 4(19.04) 3(13.04) 3(14.29)
1 ek A %€ 7(33.33) 7(30.44) 7(33.33)
P A I AR R () 0.968 0.823
1 12(57.15) 13(56.52) 11(52.38)
2 7(33.33) 7(30.44) 8(38.09)
3 2(9.52) 3(13.04) 2(9.52)
FHA ST (32) 1.735 0.574
1 18(85.71) 18(78.26) 16(76.19)
2 2(9.52) 3(13.04) 3(14.29)
3 1(4.76) 2(8.70) 2(9.52)
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1.2 WA SHERRARE AASRHE: DS 18~80 27,3

545 2015 4E 5 H STEMI 27355 (L Wbnife 9@
KRBT 2RI NKiE R (coronary arteriongra—

phy, CAG)E[a]<12 h, FEFLAH B K (infarction relat—
ed artery, IRA )56 4= 4] ZE 378 bt DX 35 0 A S A B4 3 e

T HesbriE . OAE ST BHAR 2O IURESE ; @K
Rl AR 25904 ; OF FRIHYEO IUAESE PCT 5 e
IR B ik 55 6 # H R - (coronary artery bypass graft,

CABG) 13 s KRG 48 h A LB kIEE ; R K
e EFHIRGAE o SURRAS IRA I 67 7 B R 7 fie

I EEAANIE A e 52 2 J e R Bl kA A (percutaneous
coronary intervention, PCI)# ; @ /0> EBR (5 KT =

T B 2L REAE X dek 2 % — A PO Az 451

1.3 7k

1.3.1 A AJBYT  STEMI i2 Wi B # J5 B -7 5 4% it 1%

(BT Bl 25 A BRA R, EIZ59ESE 120171077, 51
#:90 mg/F)180 mg SAEIAR 75 (RIIME L2250 i
WA BR 2N ] , [ 285 Y H20000542, FEAE : 75 mg/H)

300 mg-+Bi] F) VCAR (FF B 2= 25 04 BR A w1, [ 245
 J20130078, K% : 100 mg/F)300 mg. AR AT
28 (S — AR AR, EA T
H31022052, #A& 12500 U/SZ )70~100 Ulkg $ikE.

ARG 26T I8 2015 4F STEMI 2 Wi fiG Y7 6 1
PATE, FAREAE AR 2 KR S kA ARTTY
TR HERE B A AR S K B AR, 05 B B
A B B ik K e st ik #4% . LL 6F Judkins left ,Jud—
kins right 1 52 ST 4 AR Sh kvt s 45 AR
HIC LA E IRA, FEAT PPCL R, & IF 2 X AR
ARG T X TRA 52t PCT A H BARA ARSI :

1518 FOI T2 BREE SRS R R AR eIk
SIKFF O 05 ] SRR e RE . TPostC 21 : FHERBETT
WM S 1 min P, P FHBRIETEARAE 7 2 mm
R (304~405 kPa)¥ 5K H B 22 i 4L 1L 1 min,

SRIG PHMERBEFEVE 1 min, 528 3 MEN G FFEE

TIF 50 PCL, k=X TPostC 2H : 3 YRIREED 7K/[n]

A E] 43 328 < 1 min/l min. 30 /30 s.15 s/15 s, 8
T TR A N ) SR S TPostC, A ABRMESY 5

FRUE TPostC ALAH IR o 5 LA - 5 25 1ML 45 F 3 Ji5 Hp

FEFEHEML 5 min, Z J5HUE T A B

1.3.2 TR I E T O A A SEAH ¢ 1K ST
B9 g B S 43 H(Sum=STR ) s @ FH TIMI IfiL
TLAT G TR B K L7 R 5 R TIMT O LY
WL ®(TIMI myocardial perfusion frame count,
TMPFC) PEM e BkAEAGERR G ; @0 WL AR AL RS
48 h P, 8 h SRERIKIL 1 Y, M%E CK-MB, 11554
2 CK-MB WE(H; @O AEDIREPEAN : AR JF 7 K 3 4>
R o3BT D s R A . e 22 = a7 sk AR I
£ (LVEDD) K& 22 00 2= B 15340 (LVEF) ; ©7F
RIGEHBE 3 A AR 22 5 i
Rt U745 7 G AR B 20 A N R 3
(MACEs) & B0, 8 & O WURESE 0 77 3508 |
FRR PCI 5 TR sl k5 B PR DR 0
PPEFE T SR L.

L4 WEFEPR L = AJG Sum-STR ., Jfk TIMI
ML S AHAEERTIRE, AR E] LVEED \LVEF X AR5
CK-MB 5B K F2 A RO VS 4 R AR 1 O o

1.5 AR M ARE  OPPCI /820 2 min J54T CAG
e 5% TIMI L343 2% S it 5. TMPEC, TMPFC <90 i
FE SCUD UK IEH R, iR BkiE A Eh A
s TMPRC =90 Wixg SUAFAE TR 3 K GHAIG 25 ) E Fit
fit (coronary microvascular dysfunction,CMD)[g];@)ﬂi
J& 1 h A E N Sum-STR, ¥ A 1 h Sum-STR>
50% 52 LA L T ) P T o

1.6 G220 ABFSE R SPSS 17.0 it k17
BB RO R [0 % )1387% , 18] AR 3
KB s TR (xe0) o AT LU ¢ K56, 2
21 [A] LR FH LR 25 25081, P<0.05 227 50
NEI-3E

28R

2.1 ARG Sum—-STR e fik TIMI I3 M G446 2R
AELLHE  TPostC ZH AT i#E TPostC ZH Sum—-STR . TIMI
O~1 ZL I3 & A2 2 TIMI 3 92 1M 37 L 3R . TMPFC {8
T T8 ML, 254 500 2F 3 L (P<0.05) 5 i it 5K
1PostC 21T 1PostC 2H ; =4 TIMI 2 ZRIfLif L & b
B, ERTGIFEX(P0.05), W5 3,

% 3 =4HARE Sum-STR.Ek TIMI M7 R AT 8E EL B [ xxs, N(%)]

TiH TPostC 2 (n=21) Wik [PostC £ (n=23) A (n=21) guitE p

Sum-STR 66.33+18.14" 67.1421.23" 44.71+21.32 =0.379 0.031

TIMI IfiL 3 532%

TIMI 0~1 1(4.76)" 1(4.35)" 4(19.04) x=0.079 0.038
TIMI 2 5(23.81) 6(26.09) 8(38.09) x=0.671 0.752
TIMI 3 15(71.43)° 16(69.56)° 9(42.87) X=1.543 0.027

TMPFC (1) 78.63+18.37" 74.52+19.41° 98.92+19.51 1=1.346 0.034

5 H A R, " P<0.05
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2.2 =4 AJFfE] LVEDD . LVEF K AR5 CK-MB %
{H 3 TPostC 2H AT E TPostC 4 AR J5 7 K =4
LVEF .LVEDD 8%, 22 R 40 it 243 L (P>0.05);
AKJG 3 4~ H TPostC 41 F1#i 1 TPostC 4| LVEF 475
T8 M (P<0.05), Hoip it = TPostC 41 LVEF 2
1 5 R B B 5 TPostC 2 AT i2E TPostC 2 CK-MB 1%
(B I A w BRZHAIR ( P<0.05), L3 4.

2.3 ZH FEA RO MAE FF R AT TPostC
20 K H A e (B B O A, AR
JEAEBE IR AT B R0 T8, WAL aE
T- 1 f], IPostC ZHFI# ik IPostC H45A 1 HilEE A
Ja 1A A WNEEE; BEDTE 3 AN H, ik [PostC 21
MACEs &R fIK, BILT R 4.61%(3/65) , 45404
ToRH M KA, W3 5.

* 4 =HRFEATE LVEED,LVEF R ARG CK-MB IEEEL % (xts)

15F5R iy [PostC 2 (n=21) Wik TPostC 2H (n=23) A (n=21) t p
LVEED(mm) U NENES 51.63+4.03 51.65+4.12 51.67+4.62 0.546 0.471
AKJF31H 54.49+3.96 53.68+4.65 56.33+5.63 0.897 0.135

LVEF(%) I NENIPN 51.22+3.44 53.3124.62 52.51+4.32 1.238 0.254
AJG31MH 54.42+3.03" 58.33+4.32% 49.54+3.61 0.214 0.046

CK-MB I{E (U/L) 122.32+73.52°

124.63+81.54" 167.12+£72.23 0.118 0.023

0 5 LE#L, " P<0.05 3 TPostC 41 [H] Hb4S , *P<0.05
x5 ZAFERAROCMEEFLZEHERLILE (N, %)

i H [PostC #H Wik IPostC 2H W

(n=21) (n=23) (n=21)
AR 1 0 1
T ) v 3 2 5
RO AFFE 0 0 0
A 1l A5 0 0 0
OHESMERFEA 0 0 1
D EPEFET 1 1 1
K 0 0 0

MACEs & &% 23.81 13.04° 38.10

W SE AL LR, ¥=2.547, P=0.043
3itig

SR L JUL PR A 303403 O T BT — L I PR I2 T M
15.,2003 4F Zhao ZQ SEVIRHF 5T R B 1PostC REJR A
SR I AR IR e I P 73451 497 5 2005 4F Staat P S5
N VKF TPostC i T PPCI A, [6]#E % B TPostC
AR AT A R P O LR SR AL, (HE
i BB TR IRES 1 TPostC AR E AT

CMD {3 STEMI Hh—Fh4pik 0 B A BDIRAS
WA IRA Bl )G, CMD &4 EESURHE
A O ZE(MVO) ; @Bk I35 17 ; @ FHET:
W55 @REIR I BRI ERA A 5 05 ) SR 21,
B & MVO J2& )3 s BErs (15— . MVO 2
PR IELH 2045 145 ) o S 100 SR s iU LM
Jig B B B AK Bek, HesE /N sl bk B B 40 il A E— 25 EE
CMD, FFRE AR, FREEXT T STEMI 353k
VEAERR D WL [R] I 8 253 & O WU E G . &2
TAFFEUESE PPCT AR H AT TPostC #AE 1T LIV % P
VR AL A AR et ik TIMIT I3 4 2 Isi/ TG
B HGERIEIA I RER, BFFE & BIP, TPostC 1] Yk
BRI P TR, BRI S B i A R b

4

1 4Ef%) MACEs &4z, TPostC BR3P SCRA 3 MEX.
(DIRA FF3# 5 & TPostC FF R AIRTIE] ; @IPostC i3 2
FRARVR BRBERH WK I IHS s QFER B 2 =4
SEMA R & B R TPostC 455 i AN B
R UG IRES T AR —80 5, FZ 5 A [PostC
BRVE A 5 o TPostC. T AL AR 15 M e S F LT i
F RS T] 3 N St A RE BRI, AR R BIAE IRA
JFiE 1 min PEEJ TPostC A REE BV 3E P,

AT 5T 0125 Bk T 78 PPCI R Hp 52t TPostC
FEAEXT AR R FH B A8 350 S e e A8 L etk A 7
1PostC 24 )24 . 453 i 7R TPostC 21 il if
IPostC 2H Sum-STR.TIMI 0~1 2% Ifil i & 4= 3\ TIMI3
LI LLA TMPRC AEAE T8 B A, 22 A Geit
2R L(P<0.05) , #iE R TPostC LT TPostC 4H 5 =
ZH TIMI 2 Zuim bR A, ZRegeit=a L (P>
0.05), A B [ AT HEEX TPostC AETE AORE B (1 i35
AJE TIMI AL ORI 7RSI K G ER 8> CMD /Y
KA TMPFC AE A HE G A DI RE A — P 2B
SO M AR (CMR) BAS A R AT AR IR, A b
T HPr R TPostC 41 (%) TMPFC Wik . CK-MB
A K T S ROV FE AR A KN, J& STEMI &
# PPCLARJG 1 AEHET 3l N7 il i -2, AR5
H TPostC 4 A7 1PostC 41 CK-MB W4 AR BH f 5
B LA (P<0.05) , HLIE SE TPostC 7T LA Yk 21> 4 3E
AR [, AR R BAEARS 3 1~ H TPostC 1Al
Wi E 1PostC 41 LVEF 55 T 5 41 (P<0.05), & #H
Wik TPostC 2 LVEF B 5 R 138 . IPostC 2H I %
FUAATE G R B O L, AEOahT
TR EE . FUHARIGERIRIA B &
VRO 13y, W A AR BT 1 6], I T E .
[PostC ZH AN HE TPostC 4HAA 1 HIEE ARG 1 HWN
FEFE, ] RS R A S 2R N AR TR S s D R R
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