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KBEMEGRT, CRANNE £ GGG EZHE, BERIEL — e ik K EAR R TRM 54, o ILEA Y
BRPAER ., W AEFR LI, AT RER WU A AT PCL 69 Bk % B A BIERPAE R, THEA CIN k32
BT 0 B, HE R

SNIRIEREER ILER X 1T R HR 2 B IR BBk 9 NiG T B i 1w
BENBHARIPIERHAR

AN ZWRS, FEHC, TEES, REFS, ARk’

(HE] BTFE EENEREEEEREIKA AR (PCH) W, B RIEZ —. BRI —Fhics
ApRe 25, X oA EA R, SR ERMAEE. BB SO OMNEEBER IR T
PCI 19 5e 0o SR BB EAR AP PR o Foik 1RHR 2016 45 8 J—2018 4F 6 H 7E LA KAF 578 B b B 47O S iR BH 4%
] PCIIEE Lo J 7 82 191], SR FH AL AR - 9 1 0145 5 2L TR X 467 s ) 3 by o BRZEL A 2, B2 41 81 7RSO Bl (B
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FeRol (ALT) | RAAMBAIFAH (AST) | LRSS (ALP) | GAHZLE (TBIL) . EHAHZIER (DBIL) J |
MARFEPR (LS SIEREEE (TC)  =BEHh (TG) | MEENRE M (HDL ) MR EARE 1 (LDL) ) RS I (FPG) ,
T H ARG 48 h AA RO M F LA, &R (1) MRSIHEFEMTEHLT . REA . KIM-1, Cys-C
KK eGFR EICARHAER (P>0.05) 5 HEILEMLTE LT . IREEFIKF K eGFR _EFERARE (P>0.05) . fEILT
KIM-1, Cys—C 7K L 500 2% (P<0.05) 5 JETEMLENLEF . JREA . KIM-1, Cys—C 7KF K eGFR L RN A
W% (P>0.05) . IRAIEEARG 4. 12, 24, 36, 48 h i KIM-1 /K PC TR, ARJ5 36, 48 h il Cys—C 7K
P TR, ERAGIFE (P<0.05) o (2) MABHEARTIIAIT 4, 24 h ALT, AST, ALP, TBiL, DBIL,
TC, TG, HDL. LDL X FPG [L#%, 225G (P>0.05) o (3) PILLEH AT 48 h WA RO ML F1F %K
AR, ERIEGIEEL (P>0.05) o i ARATHMESMEMERER U 1T HE PCL 5.0 8 & HAT B O
VERT, ARIEIA RO A SRR A, HZe i
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[ Abstract] Objective Contrast—induced nephropathy is one of common serious complications of percutaneous
coronary intervention ( PCI) . Creatine phosphate can improve the cell energy metabolism and has protective effect on cardiac
myocytes, but its protective effect on kidney is still unclear. Objective To investigate the protective effect of exogenous creatine
phosphate on kidney in coronary heart disease patients undergoing selective PCI. Methods From August 2016 to June 2018,
a total of 82 coronary heart disease patients received selective PCI were selected in the Department of Geriatric Cardiovascular
Disease, Qilu Hospital of Shandong University, and they were divided into control group and test group according to random
number table method combined with principle of interblock equilibrium, each with 41 cases. Based on basic ( standard ) drug
treatment for coronary heart disease, patients in test group received creatine phosphate within 30 minutes before PCI, while
patients in control group received 0.9% sodium chloride injection within 30 minutes bhefore PCI. Index of renal function ( including
Cr, BUN, eGFR, KIM-1 and Cys—C ) before operation, 4, 8, 12, 24, 36 and 48 hours after operation, index of hepatic
function ( ALT, AST, ALP, TBilL and DBiL) , blood lipid index (including TC, TG, HDL and LDL ) and FPG before
operation, 4 and 24 hours after operation were compared between the two groups, and incidence of adverse cardiovascular
events was observed within 48 hours after operation. Results (1) There was no statistically significant interaction between
time and method on serum level of Cr, BUN, KIM-1 or Cys—C, or eGFR ( P>0.05) ; main effect of time was not statistically
significant on serum level of Cr or BUN, or eGFR, respectively ( P>0.05) , while main effects of time were statistically
significant on serum levels of KIM=1 and Cys—C ( P<0.05) ; main effect of method was not statistically significant on serum
level of Cr, BUN, KIM-1 or Cys—C, or eGFR, respectively ( P>0.05) . Serum KIM-1 level in test group was statistically
significantly lower than that in control group 4, 12, 24, 36 and 48 hours after operation, respectively, while serum Cys—C
level in test group was statistically significantly higher than that in control group 36 and 48 hours after operation, respectively

(P<0.05) .(2) No statistically significant difference of ALT, AST, ALP, TBiL, DBiL, TC, TG, HDL, LDL or FPG

was found between the two groups before operation, 4 or 24 hours after operation ( P>0.05) . (3) There was no statistically
significant difference in incidence of adverse cardiovascular events between the two groups within 48 hours after operation( P>0.05 ).
Conclusion Preoperative exogenous creatine phosphate has certain protective effect on kidney in patients with coronary heart
disease undergoing selective PCI, without increasing the risk of adverse cardiovascular events, with relatively high safety.

[ Key words ] Coronary heart disease; Percutaneous coronary intervention; Phosphocreatine; Contrast—induced

nephropathy; Kidney injury molecule 15 Cystatin C; Protective effect
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Bl & 28 B 5 AR 3 Bk A AR 9T ( percutaneous coronary
intervention, PCI) FEIfG PR ¥z N H, k0o 9 £ 3 Tl
Jo R AR B B R G, Bk R SR AL AR R T R,
{B PCI J5 #& 5 % ' #5 ( contrast—induced nephropathy,
CIN ) AP M R Tm R R A AR R .
AR LR O UL RERE IR P o 1) & E e e iz e X, nl
Z 5 Re AR BA HEER, BHATEIESE, Sh
PR TR LR X B B S0 WL I LA A
HHT, SCTBERRINURR X B DIRERYSEMa AT o i o i . A
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HIEMECER], BHRGET .

1 #REFZE

L1 %ok BEHL 2016 4F 8 —2018 4F 6 A{EILZR
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BEBR LER ST —FF A8 B ik BB AR AL BRI 25 4
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L PRIBYE OIS KA 20N B2 (NYHA )
a9 > 43 5 Lol e e ATRIF 2RI aR, 25T
Gt X (P>0.05, Wk 1), HAR M A6
FRAIR R & R B RO Z RS WAL, I
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Table 1 Comparison of general information between the two groups

amwm N T (RO (R SRR jMJ;ﬁ = [n]f;i i ]

Xof HEZH 41 61880 27(659) 33(805) 7(17.1) 5(12.2) 17 (41.5) 12(293) 29 (70.7)

i 41 63.6+75 28(683) 35(854) 8(19.5) 7(17.1) 16 (39.0) 14 (34.1) 27 (659)
x> (t) 18 1.53" 0.06 0.35 0.39 0.05 0.23
PAA 0.14 0.91 0.56 0.53 0.82 0.64

. NYHA= dlZ0HEm 2, CSI= RSk AA AR, PTCA= 2 )7 BRBEEDIRSIKATE AR ; * Ry ¢

Frp EIG RS M o E &% (EMS: ChiCTR-
10Q-15007475 ) 5 JIT A7 £ X A 5% 0155 O 25 38 A
A& 45,

1.2 HEBRARE (1) BIfFspal™E AR (a0 33k
M, e EM) Bas . NSRS BREIPE IR E; (2)

X BEIRAR s (3) BRIEA IS M e
3 B0 AR ARG A A I IV D) (A R /N Bk g i
(eGFR) <30 ml *min™' » (1.73m*) ') ; (4) A4
HI MR E A R 55 R S 2 Winyr &;  (5) AL
/UG Y NN | 2= 07 Nl o N1 57 9 2 | U A S s P

(6) iF 3 H NS IHABIG RV E o

1.3 FEARBEIFE I R /INEEA S BB A 5 A
BWORE R B n=20" (ta+tB ) (ul-p2)? H
=005, B=0.15"", 454139 i,

L4 Ik WALERE Y TR BIS 7k .0om L al (bR
WE) 259903697, EEARPUN/IMUATT . IHRRERIS 25 |
WNRIAIT . B — ZRIEPUAISE, BRI EE AR 24 h 15
FHZ RO SR 3 0GR N S R 2 . gl
BH T PCLAT 30 min N4 THERRALER BN (1o /RS
WA PR FLEFE ) 4 g+0.9% S AL AN TE S 100 ml
#eliR e s XTHR4L B3 T PCLAT 30 min 45T 0.9% &4k
FNVESTIE 100 ml # i T .

1.5 WESEhR

151 BIinedsbs o8l TORET ARG 4. 8. 12,

24, 36, 48 h REEWAL B H SNE KL 3~5 ml, 4 C
3 000 r/min #5015 min ( BL0EAR 17 em ), 43I0
FFET -80 CIEE FAAFRFIN . SRR AL AR 1L 7
WLEF, JRERKF, IHi154 eGFR, eGFR=1.863 x IfiliE
LB —1.154 x 4F#% -0.203 ( &tk x0.742) 5 >RJHMEEEE
By RS (ELISA ) 357 & (R&D AwlA =, B,
DSKM 100 ) A5 iy B i+ 1 (KIM-1) KF, R
JH A L il A I 1l 3 e %R € (Cystatin €, Cys-C)

K, B HALES M Cobas 8000 4= A Eh4 L4 HH X .

152 JHTiGededs. MASTE . OB PHZH R 5
TARATAIG 4. 24 W K AFIhEETE bR (OEHRERA

L REEE (ALT) . RAERAISLL MG (AST) | 0%
PEBE ARG (ALP) | MPHZT X (TBIL) . EH#EHLI R
(DBiL) J . Mifg$ats (G SAFEEE (TC) « —H
Hh( TG ), E % NS I HDL ) R AR I8 & 1 LDL ) )
Kz BEMAE (FPG) o SR IFCC LA ALT, SRA L
A AST, ALP, TBil., DBiL, >R HE 246
TC. TG, HDL J LDL, RA4EH ALK FPG, BT
FHAX 8359 Cobas 8000 4= 1 B 2E AL ML

153 AROIMEFREMF WENAEREARE 48 h HA
RO MR R AN, EEAREEALLE . B
AR AR . ST-T Beek 28 s . I FET= . O
el (NYHA 4349038 = 1 9¢ ) KA,

1.6 Stk R SPSS 20.0 Geit2r i de a8
ARER, TR TEORLL (x+s) Fon, 4L HLBR P 0T
FEAS ¢ K5, S i B8 0 A SR HTRUPA 3R e Al iy
22500 THECE R ITR T xR, DL P<0.05 Ry 2
SHGIFE L,

2 &R

2.1 HIigetsbr

2,11 MENLEF . JRERKF-J eGFR - BB 5 75 6 7E
ML WUEF | IR E EUKFE K eGFR FICAZHAEHI(P>0.05 );
], AR LA . PRZEZKF- A eGFR L E 200
ANRFE (P>0.05, WFE2~4) .

2.1.2 I KIM=1, Cys—C /KF B ] 5 5 2 76 1l 7
KIM-1. Cys-C /K EIEALHEAEM (P<0.05) 5 BfEAE
IM¥E KIM=1, Cys—C K- FE800 2% (P<0.05) 5 Jr
ARG KIM-1 | Cys—C /K F EROVA B3 ( P>0.05 ).
IR AT 4. 12, 24, 36, 48 h I3 KIM-1 KK F
R4, ARJF 36, 48 h Il Cys—C /K- T X R4,

ERAGIFE X (P<0.05, W#ES) .

2.2 JFUIRESEAR . IMARFE PR M FPG  PHAL fB# ARHiT &
ARJF 4. 24h ALT, AST. ALP. TBiL. DBiL. TC. TG.

HDL. LDL J FPG Lb#, 253 git2#=m X (P>0.05,
WEe6) .

23 ARLMEFHRER MNBABRHEARE 48N
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R 2 WAL TARHE AL UK LR (2£5, pmol/L)

Table 2 Comparison of serum Cr level between the two groups at different time points before and after operation

215 5%k N} ARJ5 4h AJG 8h ARJF12h ARJF 24 h ARJ5 36 h RJ5 48 h
Xof 2 41 7372+ 8.14 69.29 + 8.84 64.29 +8.23 69.61 +8.31 70.69 £9.01 69.13 £8.52 65.00 +9.38
IR 41 67.05 = 7.64 70.13 + 8.02 69.17 +7.68 68.00 + 8.22 65.27 + 8.78 70.25 + 8.87 59.33£9.16

FAH Fum=1.815, Fuu=1.327, F.+=3.353

P{E P =0.423, P =0.545, P . =0.460

R 3 PLAURE F AT AR 057 R E 2K (=5, mmol/L)
Table 3 Comparison of serum BUN level between the two groups at different time points before and after operation
215 foi% AT RJG 4h AJF 8 h AJF12h ARJ5G 24 h AJ5 36 h ARJ5 48 h
it 4 41 5.14£1.12 430+ 1.31 4.18+1.36 3.94£1.13 4.08 +0.84 4.64 +0.90 475+ 1.41
jE e 41 497+1.18 431+ 1.11 4.01+0.97 3.93+0.98 4.34 +0.90 443+1.15 4.25+0.85
F i F 1410 =2.003, Fy=1.836, F;=4.175
P4 Py =0.525, P,y5=0.516, P ,:=0.430
£ 4 PHBETAREGARN L eGFR L8 (#+s5, mlemin™s (1.73m?) ')
Table 4 Comparison of eGFR between the two groups at different time points before and after operation
il il ARH AJF 4h AJF 8h AJF 12h ARJF 24 h ARJ5 36 h RJF 48 h
of B 41 93.55+23.55  101.90+30.61 113.00+33.89  99.05+2524  99.22+3223  98.34+20.37  113.37£23.95
jE e 41 103.14 £23.48  98.58+20.68  105.18+29.03 10349 +2429 105.10+24.23 9626 +22.18  112.38 +31.80
F i F iy =1.856, F4y=4.375, F;=2.184
P P =0.328, P,=0.201, P,,;=0.316
x5 WARETAREGEARFEBR SN KIM=1, Cys-C K FLHE (xxs)
Table 5 Comparison of serum levels of KIM-1 and Cys—C between the two groups at different time points before and after operation
KIM-1 (ng/L)
25 %R
ENG] RJ4h ARG 12h RJG 24 h RJ5G 36 h RJ5 48 h
X e 41 66.01 +7.47 76.90 +7.53 77.20 +7.62 95.75+7.45b 10156 +7.52b 84.74 +7.54
R 41 61.51+7.92 5139 +6.87" 58.49 + 6.67" 60.42 +6.91° 83.21 +8.82" 56.15 + 6.24"
F1{H F i =4.479, F 4y=2.800, F o =1.122
P1{H P9 =0.006, P uy5=0.064, P .;=0.298
13 Cys—C (mg/L)
ENi] AJ5 4h AJ5 8h ARJF 12h ARJ5 24 h ARJ5 36 h ARJ5 48 h

Xof B4 0.83+0.18 0.68 £0.16 0.60 +0.19 0.61+0.13 0.59 + 0.08 0.60 +0.12 0.55 +0.07

e 0.91+0.23 0.62 £0.12 0.65+0.15 0.72 +0.12 0.65+0.19 0.75+0.18" 0.59 +0.10"

FAH F i =9.278, F 4q=1.736, F 4,;=2.802
P{H Puny=0.031, Py =0.092, P, =0.058

e KIM-1= B 1, Cys—C=BEE C; SXHRAL b, “P<0.05; AKJG 8 h il KIM-1 /K- FoAHinL, HMoRgiiT
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R 6 WALLAHE TARFG AR IR AR . ISR L FPG ILER (x25)

Table 6 Comparison of index of hepatic function, blood lipid index and FPG between the two groups at different time points before and after operation

TR ALT (U/L) AST (U/L) ALP (U/L)
4 — - - — ; - — ; -

PNl R 4h R 24 h PNl R 4h R 24 h PNl R 4h R 24 h
Xt R4 41 19.1+51  155+39 14149 27+46 189+58 21.1+61  69.0+132 709+115 71.7+9.6

e 41 17.1£4.7 17.7+6.0 16.8+5.9 26.8+5.6 29.9+9.6 233+48 69.4+9.1 63.1+8.7 64.8+7.1

1l 0.38 -0.14 -0.04 -0.69 -1.43 -0.02 -0.04 0.16 0.36
P{E 0.70 0.89 0.96 0.49 0.16 0.99 0.97 0.87 0.72
TBiL ( pmol/L ) DBIL ( pmol/L) TC ( mmol/L ) TG ( mmol/L )
415

AReT ARJF4h RF24h R ARJF4h RjF24h P N:) RJF4h RJF24h AT ARJF4h ARJF24h
YR 9.6+1.5 83+1.1 100+15 34+06 28+03 44+04 3.05+031293+0323.03+£046 1.67+042 1.75+0.45 1.77+0.42

gl 8.6+13 72+15 80+1.0 3.1+04 28+05 3.0+04 3.31+029 2.86+0.29 3.02+0.25 1.89+0.71 1.56+0.68 1.93 +0.85

t{H 0.39 0.29 0.82 0.49 0.25 1.20 -0.05 0.29 0.31 -0.31 0.26 -0.08
P1H 0.70 0.77 0.42 0.63 0.80 0.24 0.96 0.77 0.76 0.76 0.79 0.94
a1 HDL ( mmol/L) LDL ( mmol/L) FPG ( mmol/L.)
Ho — - - — - - - N -
PNl RJG 4h ARJG 24 h AR ARJG 4h ARG 24 h A RJG 4h ARJG 24 h
YIHEZH 0.80+0.11  0.76+0.11  0.94+0.15 201+£025 1.82+024  2.01+0.21 589+0.89 8.16+047  8.67+1.67

K 0.92+£0.11 0.89 +0.12 0.84 +0.08 2.08 +0.22 1.88 +0.24 1.93+0.23 5.30+0.81 7.37+1.42 7.97 +1.49

t{E -0.17 -0.57 0.28 -0.28 -0.19 0.59 0.61 0.68 0.99
PiE 0.87 0.57 0.78 0.79 0.85 0.56 0.55 0.50 0.33

e ALT= NRREAILH M, AST= RARMRAILF RN, ALP= PERERRE, TBil= MAHLIEK, DBil= EZMHLA R, TC= BAHMEEE, TG=
=EEH, HDL= S EIEEH, LDL= X EIEEH, FPG= 25 i b

AN RO I 0 0 & A %0 24.3%, WAL # N e — 7, HEERANL S BB B R L
17.0%; PIgUBFE RO MG R HRERILE, 25K N, BEERBBEEMBESAE . R

Giit L ( x=0.668, P=0.414, WE7) . JUE PN B2 R B /NS L e AR B R, BARAE
FAPURINT: (1) BP0 ] G /R T N 2 4i i,
£7 FAUBRHE A 48 h WA RO ISR ARSI (n (%) ) wm%*%ﬂﬁ%wwm%ﬁ%5m<mw>iw&
Table‘7 .Incidence of adverse cardiovascular events within 48 hours after iﬂ ﬁﬂ;ﬁéﬁéﬂiﬂ@ﬂﬁi?%ﬂg EJ}F’ ( 2 ) it?;nj E’/ n[’]
opetation I he fvo groups %ﬁ%%ﬁﬁﬁ%ﬁ%ﬁ%&ﬁﬁﬁﬁ@%ﬁ(MB)
Ao IR RGOSR CEMEODERHE INE  ST-T Btk s ind Pk T T N AT R TR . AR AT
XHIRZH 41 8 (19.5) 1(24) 1(24) 0 T O g e AR A T A S /N 4 e O T [10-11] .
WAL 41 6 (146) 0 1024) 0 (3) F AT AN A TIT , ST AN A (4)
TR B SRR AR R A T
3 itie UTAEA, CIN FiB R it dn PCT BBl A IR /K Ak sl

TS RS KRR LS e R B kg e s B PRSI | SRR L R 25 (R
o P 2E, SPECO LB BB IR A B O ER . P ﬂiﬂéj%% B YRS W R R A CIN K SRR Y
GiiF. FREAAEL TS T L RS, o  50% o (H EURTIG BRI AR 5 0 p A v B
@EE&E.j:’jﬁjiq:J:ﬂ%Amﬂgrﬁ[ﬁ , Hrhapempk B CIN BB IR, JUHGRA RS ThREA 42
SR AER B RTEOE B i B 2 — . JE ARk SCUDIEERE, CINAUVEREE,

PCL AR & JE, Tt FHE TR TR T IAG 1 56 o HE 5 A e T LA S LG R 1 A5 B NP 485 5 T A —
K GUNTRFERIR, e T RS LEYRE, [Hi>  FIRARREBRICSY), EAURRE BAE A i
IR CIN 2% PCL AR H I TS %ﬁﬂkm%ﬁwk,hjﬁﬁmm%%E%&Mw,

CIN XK % H 30 B0 200k B 31455 (contrast—induced  J6 44NMa=s [ M 1B RS vhon) 141 HAT, BERRILER
acute kidney injury, CI-AKI) , J& PCI A8 L B R FECUBRIAL, O 75 . 2O LA 55O B B0y
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REAEAFFE R, AN PERE R NI AN ATy i de it g i
WREEE ROS #0407 . (4P 4 R R g i Fihig o
KT, EHTERBARIT T IME R LR X 17
PCI 5 Lo 4 B D RE A S

AR EER R, B S E RS LR . JRER
K J eGFR _FICAC HAEM, HAFIE] . Ty qe i i AILET |
PREZEFIK- S eGFR L ERUNA 2, R ARFT#NESM
TR RR ALER XS 1T PCL A9 5eE 0o fR 5 L 58 B ThREFR 1 G
Bl Rz, (HALE . JREA K eGFR S5 & U)aETE b
AR L MR 2. AL DLAARIE A TE £ E T
VBRI, L USRI e SRR T
U35 L ACOE 3 2RSS 3~5 d skigef ), Ik, A
WF5E LT KIM=1 F1 Cys—C #4387 50 15 S BEH3 13
EW. Cys—C B HorM 3, 68 H i B/ hekjE
LS 7 N i) 7 RN P N e =t 5 5 Y S = A
BRUETIIAE . S MILEF . IREZEEAMLL, Cys-C EH
AR S W R I R O L KIM-1 e —
FRESIEREER . B TR ERE AR RGP i — 5,
HRINT 2P0 E /NS LR, B st 10 min
GBI, HSE/NMEIRER SIAE 2
KIM-1 7E1E 5 B AU h ANk, (H7E 208 M B i 8
F NG KSR R R, BRRErERL Y, Wi
HAA N 2 W 2 B 4005 S CIM B AR AR 3R )
AR E R, RBRABRFARG 4. 12, 24, 36,
48 h IfiL3E KIM=1 KPR TXFIEZH, RJT 36, 48 h Il
Cys—C 7K F-1m FX R4, 7R ARHT#b 78 /MR i R LR
X PCIJ5 0o A 3 B Dhee A R EH . ARBiF 9T 45
Wb BoR, MAREART ARG 4, 24 h ALT, AST,
ALP. TBiL. DBiL. TC. TG. HDL. LDL. FPG, KJ5
48 h WSROI A F AR B LG e 55, s
ARETAMFESMEAEBE R AL ARG AT PCI A8 6.0 F AN
RO AE A AR, B2t E .
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