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Clinical effect of coronary injection of rhpro-UK in patients with acute
myocardial infarction after PCI
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[ Abstract] Objective:To explore the effects of coronary injection of human recombinant prourokinase (rhpro-UK) in patients
with acute myocardial infarction ( AMI) after percutaneous coronary intervention ( PCI). Methods: A total of 158 patients with AMI un-
dergoing PCI were enrolled and divided into observation group and control group according to different treatment methods,79 cases in
each group. After PCI,observation group was given coronary injection of rhpro-UK. The blood flow grading in Thrombolysis In Myocardi-
al Infarction (TIMI) ,cardiac function,myocardial enzymes,serum inflammatory factors, Cys-C and incidence of postoperative adverse e-
vents were compared between the two groups before and after treatment. Results; Immediately after surgery, TIMI blood flow grade 3 in
observation group was higher than that in control group (P <0.05). At 1 and 3 months after surgery,left ventricular ejection fractions
(LVEF) in observation group was higher than that in control group,while left ventricular end diastolic dimension (LVDD) was lower
than that in control group. At 1 d after surgery,levels of myocardial enzymes,inflammatory factors and Cys-C in observation group were
lower than those in control group (P <0.05). The incidence of adverse cardiovascular events in observation group was lower than that
in control group (P <0.05). Conclusion: Coronary injection of rhpro-UK can improve cardiac blood flow and function, decrease levels
of myocardial enzymes,inflammatory factors and Cys-C,and reduce the incidence of postoperative adverse cardiovascular events in pa-
tients with AMI after PCI.

[ Key words] Acute myocardial infarction ; Human recombinant prourokinase ; Percutaneous coronary intervention ; Myocardial en-

zyme ; Inflammatory factor; Cystatin C

2 P O UL #E 28 (acute myocardial infarction, 2 17 56 4R Bl Bk A A8 9T ( percutaneous coronary inter-
AMI) 2ty 0 WL L 5k 60 T 325 10 F K AHE 05, vention , PCD) o PCL @5 /0 , 456 52 0o I 1t 85 1 3 £
AMI AT 453 0 WLER sk FIU 48 D, S BO& F™HIF SOR B B PCI IR YT 5 i bk I JC 5 3 i . 1
KAE , N I T AR S 1m0 U A 0l U % OG R FEBE G A AE A R 200 % A A B B ] SE 0
g HRXT T AMI B FE VAT BRI R R AR AR T R L WA AR

EEB N TAYL(1987 - ) B Wi+, FIAEN . E-mail: wangjiukail987@ 163. com
BIEE: KW VL. E-mail:zhangss197409@ 163. com



S/

rhpro-UK Je 4R 3l ik A 72 55 F T 2 k.0 IULREBE PCL IR YT B8 35 1 i PR AR 831

fif J5. ( human recombinant prourokinase, rhpro-UK) {f
R — bR S R YO I AR S TR T I R B T L AR
ARG B v LAAE G PETE A7, X BLAR 3 7E 1 21 7%
RGN B K AR A I T A 3R A T 2TV Tl
I W0 PERE N 500 £, 7 A K i 2T VI, A 7 A v
fi' ", H AT E N AN SE 2 £ B T rhpro-UK A7
e i A A T SR T AR, X T T T 2R L
HEFEAT PCIIRYT I ROCR BT B D o R, A BF 5% 40
PRV rhpro-UK e IR 2 ik 4 13 5 X5 47 PCL iR 97 19
AMI 5O LRG3 75 R AE 7 BEA R C (cysta-
tin C, Cys-C) /K AR

ARSI

L1 —aEs

PEHL 2022 4F 1 A4S H 25 2023 4F 6 A It K5 4 1A
H =T E BRI 158 ] AMT B33 MO IF 5 3 4
$ie BRI 7 3 AR R 43 WL 5% 2 X B 2 4 4 4% 79
1] PILH— i Ok 22 Gt 3 L (P >0.05)
W L, ARRHE: (1) F5 4 AMT B AR E™ 5 (2)
A 18 ~T70 %5 (3) HE B KR AN [ 3 OF % T
(4) AHF 8 E 2 B2 B I 2 A T 2 b i HE G s v
(1) BEFE M0 P W A% rp o s 5 (2) 3 4 A I sl vk i
s A7 5 (3) E Bk I 2 AT BE s i i8; (4) &
I 7 g 0 RO 5 (5) IE 7E i R P 2 R A B
L L T B E I B B R B S R A1 5 (6) &
IF: 7% 5 BT DD BB AN 45 (7) X 5% K & rhpro-UK
i .

F1 WAHABE—RABLE [« xs,0(%)]

Bk MEA(n=79) MEH(n=79) /i PIH
5 1.301  0.253
& 45(56.96) 52(65.82)
s 34(43.04) 27(34.18)
AEWE (%) 54.51 +8.16 56.42 +8.54 1.437  0.153
GEie 3 1.100  0.577
o 1L 20 (25.32) 16 (20.25)
T R i 11 (13.92) 14 (17.72)
9 15 19 (24.05) 23 (29.11)
5 Bl A5 2.870  0.238
1% 58 (73.42) 48 (60.76)
2% 17 (21.52) 25 (31.65)
3% 4 (5.06) 6 (7.59)
Killip 444t =24 9 (11.39) 12 (15.19) 0.494  0.482
0 1A 1 43 A 0.550  0.908
EET 10 (12.66) 8 (10.13)
ZEHTRE X 39 (49.37) 43 (54.43)
72 W iE % 16 (20.25) 14 (17.72)
A e R 3l ik 14 (17.72) 14 (17.72)

1.2 BFAZE
AT B A B AT I B O WLE S B R

SR OB SR A 4 T R ISRV B (A BR
2yl ey A PR ) R et B 25 ) ) 300 mg | B R
AR (3% L 24 M0 B LT N 24500 A FR
23] )300 mg Fi &7 A TT 85 R (4R AR BH 250 Iy
A PR F] )20 mg P FE LI G4 7 v 0 B (1 AR Skt
Tl 254 BR A F] )40 mg WAl , 45 TR 73+ = R AT
S (BTN LR TR A BR A H]) 100 U/Kg, #i ik
TG AR 28 R A E B4 B0 ok sl i 3 ik, 7t AR 3
bk i 52 A A HR BB A MLAE , 10 SRS I A IR A B
FREE O LA FE 7 #2328 36 ( thrombolysis in myocardial
infarction, TIMI) ML 15 0 . X MR 2H . A7 BREE TP 5K,
AR 25 1l A5 1 DA T SR DK SR A . USRS ik
F LA thpro-UK 10 mg 1 A J5 B IR & 52, F7 R TN 9~
K AR e AR LA DA T DK SRR A . TR R TE
ARG B GE R P TIMI i sl AR5 .58
2 00 R O VB E VBT RO B B R A
1.3 MEIEHR

(1) TIMI Il 3 53 2% - 101 5 16 52 F R G RE, LL ™
AL ARG AR HEEDZ) TIMT (37 4390 9% (o
W) AR (BEMICHET) 2 F(FraET) 3 %
(SR o (2)0IRE: 2l TARHT ARG 1 .
LA 3 A4S O3 R A, B 2 220 %
Fh s34 (LVEF) (220 E&F sk R BN 42 (LVDD)
(3) VRS . TARHET ARJE 1 d il iess I8 kil , 3
BT R 4 8 3 AR B AL (KB T B B R
ol I A X)L R U84 A ( CK) UL IR 98K i ] T il
(CK-MB) FLER i &M (LDH) o (4) RAEH T T A
HIARSE 1 d il B s e K o, 40 29 0l 3, SR H i 3K
B8 43 AT A C LU AR 48 78 N T 5 9T B 5% 8 8 B R I
KX K e C AR H (hs-CRP) o i 983 35 48
¥ (TNF-a) o (5) Cys-C:ARAT RJF 1 d filiiess 7
K I, 4 2 0T, R 4 A Bl AR A AR AT AL (BR T AR
e AR R FD) K Cys-C, (6) KRG AR F
e EARIE 3 A H A RO i F 4R A
1.4 ZitZESH

K SPSS 25. 0 ¥k AT et o3 M. i B BOR
PL(x =5) RN, 4 0] LLBEAT ST AR AR ¢ K 38, 0 L
BATICXS FEAS ¢ K30 s THECHE R LA [ n (% ) ] 30, 2 1]
HCBAT I SERE AR X K 5 26 0 B0 ISR R, L]
FEAATRRFIAR S . P <0.05 AZEFAGH#E X,

2 HR

2.1 FWAEE TIMI KSR

AELRIZ), L4 0 TIMI M4 24k 3 99 L
Bl TREA, ZRAES %2 X (P<0.05), W
#£2,



$39% el JII L E ZF B3R ( http ://noth. cbpt. cnki. net) Vol. 39,No. 6
832 2024 4F 6 H JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE Jun. 2024
R2 WAZBHFAREARENZ TIMI MFESREEE (2(%) ] ®3 THHSEHF LVEFLVDD k% [x £s5,n(% )]
TIMI [l /3 MEH(n=79) FBHA(n=79) VA Py I fi] WMEH(n=79) XA (n =79) 14 P1i
NI 0.000 0.998 A
0% 23 (29.11) 26 (32.91) LVEF (%) 46.51 £5.23 47.84 £5.75 1.521  0.130
1% 52 (65.82) 45 (56.96) LVDD (mm) 50.46 £7.13 52.25£7.36 1.553  0.123
2% 4 (5.07) 8 (10.13) K51
34 0 (0.00) 0 (0.00) LVEF (%) 51.24£6.25 " 50.11+6.73*  1.094 0.276
A Ee B % 4.190 0.041 LVDD (mm) 47.76 +7.64 49.74 +8.25" 1.565  0.120
0% 0 (0.00) 0 (0.00) ARE1AH
1% 0 (0.00) 0 (0.00) LVEF (%) 54.41£5.87*%  52.23£5.96°% 2.316  0.022
24 19 (24.05) 31 (39.24) LVDD (mm) 4417 £6.11°%  47.35+5.847% 3.344  0.001
34 60 (75.95) 48 (60.76) RE34MH
LVEF (%) 57.43 £6.89 **4  54.65+7.13*%4 2.492  0.014
LVDD (mm) 42.58 £6.54*%  45.37+6.21 "%~ 2.750  0.007

2.2 WMABRFELDRELLR
PR ARJE 1A 1A A3 A A LVEF ¥ T
AHI, 1 LVDD A& T AR, 22 7 A G it 2 8 L

#* P <0.05, 5 R AR ;#P <0.05, 5 ARG 1 A,
AP<0.05,5RARE 1 AAkE,

(P<0.05), HRFE 1 A~H 3 48, WE s LVEF R4 WMAREZBOMEEEE [« +s5,png/L]
Y T X B4 LVDD B4 Touf g, 2 Sy g it U0 WEA(=19) WBAG=19) (PR
A BT

FREN(P<0.05), WE3, CK 304.46 £56.53  306.72+54.42  0.256  0.798
2.3 WHEEBEEOIEEILLLEB CK-MB 276.54 £34.21  279.82 +35.41 0.592  0.555

7'(}%1 d ﬂ‘jﬁjéﬂ CK CI(_MB LDH ﬁjl‘%ﬂ% ij—& LDH 624.49 +75.64 619.24 £73.85 0.441 0. 660

P ) ’ o AE1d

FLAAR T X HRAL (P <0.05), L5 4, CK 83.2048.56°  176.54+25.21° 31.131  <0.001
2.4 WAREXRERTF.Cys-C KELLE CK-MB 17.54£2.49°  32.55+5.58°  21.833  <0.001

7k}: 1d —Pﬁéﬂ hs-CRP TNF-a . Cys- f«]’f&?jﬁ LDH 125.28 +18.96*  184.83 £23.41 " 17.570  <0.001
HU E_X)L QH’TEE:J:XTHEQE(P<O 05)0 y—]%%s * P<0.05,5 R 4 KA 4k,

RS FMAHBERERTF .Cys-CKRFELLE (v £5)
hs-CRP (mg/L) TNF-a (ng/L) Cys-C (mg/L)
20 51
A i I NERE A i NERE A i NERE!

MELH (n=79) 7.08 £1.02 3.46 £0.57" 95.28 +13.54  53.26+7.69" 1.41 £0.17 0.71 +0.11"
Xt HAZH (n =79) 7.12+1.15 5.29+0.76" 97.12+14.33  65.48 +8.23 " 1.36 £0.23 0.86+0.13"
ol 0.231 17. 121 0. 830 9.643 1.554 7.829
P {H 0.817 <0.001 0.408 <0.001 0.122 <0.001

* P <0.05,5 R ARAT 4,

MABEREFIREHLEBRILER

WLE LA 5 AN B LA S R AR 3R A T X R
W, EAAGITEE (Y’ =4.227,P =0.040) . WL
6,

®6 MABRERRARLMESFHLZEBRILER((%)]

2.5

251 OEHIET: HEOE ZRNMKE mEEE At
WMEAL (n=79) 1 0 0 1 2 (2.53)
SR (n=79) 1 0 3 2 6 (7.59)
3 it

AMI = 223 30y o 8 Jil ZUAC 0, R AR 2 8K, P

VEVA YT 1 1 PCIL, H S8R 3 ik JE FE 4 J2 AMI R 3%
PR R g

AMI B % 5 4k % /¢ 0 % & f9, LVDD 1 K,
LVEF JA%" " . AHF S 3 R J5 WS 20 1 TIMI 1L

WA g LVEF ¥y FXJ B4, LVDD I+ X} FR 4 , 42
7~ thpro-UK etk 2 bk PN 72 5 T 2l 3% 28 PCI IR YT W
AMI H B I K O D i, 5 i 95 45 BT g 45 1
FEAR —F, XATHE R A rhpro-UK A £ 455 1
PR G P A A M A S R
CK-MB X AMI HA7 #5574 HKSE T 20
JUUES 35 1 R S R 4 A, O 550 LA B8 9 BBl IE L
LDH & —Ffob i fiff B, 38 25 UL AMI B o 45
AWFFEH, R G M4 /Y CK,CK-MB | LDH ¥ F
XA, #27R rhpro-UK 5& IR 2 ik P9 7 5 A8 7 47 1 b5
iK% PCLIRYY AMI B 1.0 WUEE , B PR AT RE 2 0 4%
A T rhpro-UK , A b T X} BR 41, o B Ak &2 .0
37 AL 0 B3 AT O UL 453 0 2 B2 B T I JUL G
AMI 2 5680055 58 I 2R 9 3R B, LA i 2 el
ARBI PRI EERE (L) . CRP 335 K F 5 158 I F 40



S/

rhpro-UK Je 4R 3l ik A 72 55 F T 2 k.0 IULREBE PCL IR YT B8 35 1 i PR AR 833

JiL 451 43 25 DD AE G, S8 ek mT BB 4n i A R85
BAFE 50 I RS I KA S R A G R R UK
f&#br. hs-CRP 5 CRP Mt , H R M8 o 5y, H AMI
B hs-CRP 5 b A8 B IEM K" . TNF-o &
I 4 ok g A A B 8 7 A A A L R E
WG 41 5 0, AR 7, 00 L S R R O DD B A 25
& CRP I TNF-o 55 3y Jik o5 4 B 4k 1) & A6 & Jie TR
B ELa A e . AR WF T R R JE WA Y hs-
CRP TNF-o fIk FXJ R4, HLJ5 A Al B 2 PCI JRYT &
PG, 5 BB T B, i K R R E IO I
Jal, 1 rhpro-UK 7] A& 42 il & P B 40 e, 30 1 i 4% 179
TE e WA 490 ) 48 i e

Cys-C & — P 25 (1 il 70 6 590, JHC 38 0 o 45 2 A
i P 3 M A R o AMIT O LA B i, Cys-
COKF-THm ML H AL S Cys-C KA 3, A
FERIM, ARG MEEL Y Cys-C Ik T X B4, $& 755 rh-
pro-UK 5eR 2h Jik 4 1 55 7T IR 28 PCIL YR YT AMI iR
F I Cys-C K-, Al g2 i FIMA T rhpro-UK a] 1)
LA o ERCs U ot AR VK SR 1 N B A, B
GO WU BT AR o A 9Y & B, 5 0T B2 AR LL , 5%
ARG A B0 48 4040 & B R F AL, $27R rhpro-
UK JeEAR 20 ik P9 72 565 0] B AR 28 PCTIRYT I AMI (B
AN RO M58 A 1 & A=, AT g 2 KR rhpro-UK A
WA AR, ELXT IR LTI R G /)

Zi I, rthpro-UK e AR 2 ik P9 7 5% 0T 2 3% 28 PCI
YEIT AMI BB A0 JOE Il 3 RO T g RGO L
FAE T Cys-C K, HL AT B AR AR JG A B0 I 5
FFR

5 & ik

[1] Kapur NK,Reyelt L,Swain L, et al. Mechanical left ventricular un-
loading to reduce infarct size during acute myocardial infarction ; in-
sight from preclinical and clinical studies[ J]. Journal of Cardiovas-
cular Translational Research,2019,12(2) .87 - 94.

[2] Thiele H,Zahn R. Acute myocardial infarction-actual issues[ J].
Herz,2020,45(6) :507 - 508.

[3] Kumar J,0 Connor CT,Kumar R, et al. Coronary no-reflow in the
modern era:a review of advances in diagnostic techniques and con-
temporary management[ J ]. Expert Review of Cardiovascular Ther-
apy,2019,17(8) :605 - 623.

[4] Kaur G,Baghdasaryan P, Natarajan B et al. Pathophysiology, diag-
nosis , and management of coronary No-reflow phenomenon[ J]. The
International Journal of Angiology; Official Publication of the Inter-
national College of Angiology,Inc,2021,30(1):15 -21.

(5] WIZ=RL M. MARLZ R B4 GRACE WE4r Xt 2tk ST Brif

Z< F B 41k - http : //www. nsme. edu. cn

{E&E 5 & % : http: //noth. chpt. cnki. net

A LA B8 F8 2 e PRLAS Lo L S 0 1) TS0 A0 £ [0 . BT 5 2
24,2021 ,16(4) :441 —446.

[6] Jiang C,Gao J,Bai Y,et al. Effect of pharmaco-invasive strategy
with half-dose recombinant human prourokinase on cardiac arrhyth-
mias within 30 Days after percutaneous coronary intervention[ J].
Asian Journal of Surgery,2023,46(6) :2540 —2541.

(7] EW,RFow, &£ Q. BA AR B R 2545 59 PCT A1
STEMI (&35 v iy i (B [T )1 E BE 27 B 2 41,2023 ,38 (7 ) -
919 -922.

[8] wigak. 2tk .0 NS W iRy fe e (D] b 06 35 24 3%,
2001,16(6) 407 —422.

[9] Giugliano RP, Sabatine MS, Gibson CM, et al. Combined assess-

ment of thrombolysis in myocardial infarction flow grade , myocardi-

al perfusion grade,and ST-segment resolution to evaluate epicardi-
al and myocardial reperfusion[ J]. The American Journal of Cardi-

ology,2004,93(11) :1362 - 1367 ,A5 - 6.

WR/INE , AR A 5K TE , 55 i AR G 9T 22 4R 2ot O IURE 8 2 4

DR E WY R I U e R R i (1] 99 A 4

A,2020,27(6) :539 - 542.

(117 R i, BB FE QU , 45, ST BE 4 i 0.0 ULAE S8 B 3% PCL R
SRR W T G B MACE 1 3% W [ 3. 85 1 B % b 2
% ,2022,28 (11) :828 —834,841.

[12] B, 9 R . h B BR S2 AR 5 R IR 97 0 ) 3239 ST Bt
6 1 B0 WURE B8 28 55 107 LR e 2 AT 8 [T ] 259 R W 4
A ,2020,27(5) :424 - 428.

[13] w50y, 2 A0 00 548 18 59 3 4N Rl s 1 F ST Bedn
o RO WUREFE S N PCL AR A7 80 g8 [T v v 5 25 4 o0 i 1
B2 ,2023,21(3) 1495 - 497.

[14] X, ER:07, 0,55 RS K 9 i 55 8 R B R 97
SME ST B B WLBEZE ) Fr 2 [ )] . 6 db 25 2= 2% 7k, 2023,
38(4):174 - 178.

[10

[15] Barrett TJ. Macrophages in atherosclerosis regression[ J]. Arterio-
sclerosis , Thrombosis,and Vascular Biology,2020,40(1) ;20 -33.

[16] ET5% , M3EH, NF5E, % M0 USSR LTS hs-CRP
K CK-MB /K V-5 % Gensini PFAMAH G HEMFFT [ 1], PRV (5 2%
Z&i5,2017 ,46 (1) 1121 - 122.

[17] Wolf D,Ley K. Immunity and inflammation in atherosclerosis[ J].
Circulation Research,2019,124(2) ;315 -327.

(18] fiymy, 2546, i 4 . 3 20 A DR RS 006 4 3 &6 (A0 7T X5 47
28 BRI Bl R ST B O WU 8 B8 A5 10 T 48 AE PR R e 3
LIIRERIRZ M [T]. 16 R NFF A ,2019,36(7) 1464 - 467.

[19] Ma L,Dai W,Lin Y,et al. Leukocyte Rho kinase activity and ser-
um cystatin C affect cardiovascular events in acute coronary syn-
drome[ J]. Medicine,2020,99(28) :e20060.

[20] Alhusseiny AH, Al-Nimer MSM , Al-Neamy SIA. Assessment of ser-
um cystatin C levels in newly diagnosed acute myocardial infarction
at the onset and at the time of hospital discharge[ J]. Cardiology
Research ,2015,6(1) :226 - 231.

(%5 B #3:2024 -01 -02 & B B #1:2024 02 - 26)

fB 48 : xuebaochy@ 126. com



