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[ E] BE: WSO A4S 5 8 1 (kallistatin, KS) 7656 005 85 ML KPR 2E 57 LS Gensini P53 AIARSC
P WA IS KS K5 R Sh Dk 28 ™ SRR A AHOCHE: . F73% B 151 AT S ik RE A e i) R B VR R 4, et Ll IR
B M ah R, ORYEEIRGAS 73 T 45 AE 4 41 IEH0 HAZH PR AR RGIORAS A = SO A8 20, N ELISA B0 %E
B M A KS &5 ; OMRYE Gensini WAL HRE IR R B 500 4 40, A 40(0 43) B 4 (>0~<20 43) .C 41 (>20~<
40 43) D H1(>40~<160 43) , P LA A 2R ) 3 I P KS S22 57, FHEST KS K5 Gensini PEA I AARSCHE: , 85RO
PRSI AE 43 S 28 A1 4 2R I KS 43 51K % HR2H (95.35 + 32.00) pg/mL  BASRASA (78.19 + 25.27) pg/mL WK
A (66.19 = 25.93)wg/mL, =375 2H (51.84 + 23.26) pg/mL, FLH A BAA G H #2525 (P < 0.01) ,KS K556 ko 28 32 %k
BEHRMK; O Gensini 434319 A B.C.D 4 Arf KS /4510 (101,66 + 36.50)ug/mL, (77.73 = 25.13)pg/mL, (61.58 +
23.06)pg/mL, (53.80 + 23.92)pg/mL,KS F AU MZERAHIH#E L (P <0.01);BKS &5 Gensini TS 1A
BEEIAHIEME (=-0371,P < 0.001)  &5i8 il s S 1K KS & it B AR TF1IE 8 ARE, H KS 15 Gensini TEAFTE B & UG
P, 278 KS FIREAE I — AR A IS B B 2 5 sh DR AR R AL M O R 19 & A R R i e
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Relation of plasma tissue kallikrein binding protein levels to severity of coronary artery

disease

Liu Chang,Yao Yuyu”,Ma Genshan,Fu Cong,Li Bing,Qu Yangyang,Sun Guoxin, Li Shuang, Yang Qun, Ayiqilaike
Muhedaer

(Department of Cardiology , Institute of Cardiovascular ,Medical School of Southeast University ,Zhongda Hospital
Afiliated to Southeast University ,Nanjing 210009, China)

[Abstract] Objective:To analyze the differences of the levels of human tissue kallikrein(KS)-binding protein in plasma of coronary
heart disease(CAD )patients,and evaluate the correlation between KS and the severity of coronary artery stenosis. Methods: A total of
151 patients with coronary angiography were enrolled in this study. Their clinical data and results of coronary angiography were
collected. Plasma KS were measured by ELISA. Patients were stratified into four groups according to the results of coronary
angiography (single coronary artery stenosis,double coronary artery stenosis,triple coronaryartery stenosis and controls)and four
groups according to Gensini score [ A group(0),B group(>0~<20),C group (>20~<40),and D group (>40~<160) ] at the second
step. KS levels were compared between different groups and correlation analysis was made between KS and Gensini score. Results: (D
In the four groups which were stratified according to the results of coronary angiography,the levels of KS in control (95.35 + 32)pg/
mL were significantly higher compared with single coronary artery stenosis (78.19 + 25.27)pug/mL,double coronary artery stenosis
(66.19 = 25.93)wg/mL,and triple coronary artery stenosis (51.84 + 23.26)wg/mL. There were statistically significant differences
among the four groups (P < 0.001). @In the four groups which were stratified according to Gensini score,the levels of KS were
(101.66 + 36.50)pg/ml, (77.73 + 25.13)wg/mL, (61.58 + 23.06)pug/mL,and (53.80 + 23.92)pg/mL,respectively. There were

statistically significant differences among the four groups (P < 0.001). @ Futhermore,there was a significant negative correlation

[(E€WMHE] EZRAKRFEEA(81470401,81271637)
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between plasma KS levels and the Gensini score(r=—0.371,P < 0.001). Conclusions: The plasma KS levels were remarkable lower in

the groups of CAD compared with controls. It indicates a novel role of KS in the progress of coronary atherosclerosis and the

development of CAD.
[Key words ]|

TER B RERE AL D RS (00 , coronary
artery disease, CAD ) J&—F W22 & B1& M , Halt
AR B A ANATTAE 36 7K 4 8, et Cos 1) 22 95 25 B
8 ETE AR E e, BRTi2 0
o3 1 b v 2 TR Bh K ML S 5 , o — T B PEAG:
A, B —E XS, B2 s, i B R ElA i
5 580 P T AR P AR G B AR et pr R, R Sk
FAUSMEARE S N B, B TR epr B — B
SRR BT . Gensini PEAM 1T TER 30 ik
PR AR TR B I — R A S50 15, R R 5 e ko A2 7™
PR 5 A AR bR e A FE B, B 12
TG RIS, TR SN ko 2888 ™ 5, Gensini W43
B

N2 BUM OB i 45 & 22 1 (kallistatin, KS) J&
— P 22 5 R B (P 1 77 (SERPIN A4) , A 5E3E
S, KS ALEEPLR . LA B i A A A
YrEAE AR TS RE i LR R B PR AR oA A
AR R P VR A AR AL SR e
BRI, (HJE KS a0 7 B R A S i B
I i ToHGE .

ARSCE T 151 B0 35 I KS & i
R 2 L % (] e ok e 7 77 i R 11 O 3R R 4489T KS
5 50 ik g A% 7 R E R G 1 LA R TR E 2 B
RITIME.,

1 X&IFE

11 %

BEHL 2014 4F 10 A & 2015 4F 5 H W), AR
Rz B R BE e O IR E A7 e AR 3l ko 2 46 A
AR HEBR St ik &35 A [ ST BTt O LR S
(ST-elevation myocardial infarction, STEMI), HE ST
Bt Tt @0 WUFEFE  (non-ST-elevation myocardial in-
farction, NSTEMI) A& Y034 9F (unstable angina
pectoris, UA) |, RIS HE IR G e | o2 PR ek
e 2NN AP | B B RO | 2O
FEENITE I REA R, AF R 40~90 %, HBERS5E
o SLOE 151 Bl A 77 B, AR
(63.61 = 13.37) % , & 74 ] , 5% (65.47 + 11.98)
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A SO0 B2 WK R Ry It Jk et 5% K A 45 SR, A2 i
WS e e S A sl AR sl Dk Je e R 20 b &2 /0
B 1S e A TR =50% WIS Ko,
1M EA T 5 15 B WA HEBRPREE AR A e 0
FRICWIbRAE R B B Xt E gl Hoh | e 2
ZE e ST AR sk B — 9 4 S AU 1 kA
P LA RS R =50% A BA SR 7% 52 S I A%
FEA A A TR =50%, s BpaliZs & T4
PR AE R = 50% , WA 5 3 A4 A 4
IR AR =50%, VI RAEAEZE £ T 54 R 3k
M P AE PR = 50% , S = 30i7s . 151 il
HTEH X REZE 41 f51], BRSZ AR 4H 46 1], XUSZ 0k A8
4 41 ), = 3R 23 1Al

12 Fi&*

1.2.1 —M&FH %t

TEAGETTBE R AR B ITIE e ks 5 45
F WK ATRIT B S A A B 205 O | I e
B A AL EE I T BE WUES R T e 2 (BNP) 4 3=
BLRPR .

1.2.2  Gensini ¥4

HRAE Gensini il & 1Y 753, 38 2 s AR Sl ik 1 5
GEIL 0 AR Bl ks AR B S R B AT A3, B e ik
I3 8 A FEAT B, B B i AR AR TR A
VA R G5, X8 e rolig 248 0 e K o A8 0 78 72 B 2R A 7
FETESY TR AR N 0 43 BRAETE 19%~25%iC R
153 BRAETE 26%~50%10 R 2 47, BRAETE 51%~75%
ICH 49 BRZEAE 76%~90%iC M 8 43, B AE1E91 %~
99%ic M 16 41, SE4PZEIC N 32 43, Gensini P43
BN 160 43, M3 Gensini PEOME R E 7 4 41 .
A4 (04F) B (50~<204y).C 4l (>20~<40
23) D 4 (>40~<160 43,

1.2.3 &8 ELISA #l 2 KS 4%

HEFE 96 fLAEGHR M, H 2 pg/mL [ HTK IgG
(PBS Wi Fe)100 wL/fLALKE , 4°CHUCE 12 h(id7%);
BALIMA 200 pL 1% 10075 FE A (BSA,PBS #i
BE),37°CTICE 1 h; PBST Pk 3 UK Repillas sl e
16 000 135, & FLANA 100 wL FRIES (0.4~25 ng/mL)
R FFIFE A 37°CHEF 1.5 h; PBST sk 3 ;AL



-1210- [E]

S RPN S

5% 36 555 10 ]

B 100 pL,1 pg/mL AEY) R -HTK IeG (Hi B & i
) ,37°CH¥E 1 h; PBST whit 3 ¥k; HFLANA 100
pL 1 pg/mL AV-P(F B RS ), 37°CT # 30 min;
PBST #hik 5 ¥k PBS #hik 1 K AR R, 76k
JETHIN RE R OGEE (SOFT max OD405) ; Ak v i £k
THARFARA KS We

1.3 “%itFF&

K SPSS17.0 A #-AT B e T, X — MR
PATIEAS YRS, £ 6 B0 BT &= 7R LY
Babrifi 22 (x = s) 3R, AR LBCR TSN R 7
ZEOTAT , 2HLIR) G T BL A R e/ N J 3 25 0 s TR R )

2016 4F 10 A
ARSI R LR AR S BT 04, P < 0.05 25
AaitE X,
2 &4 B

2.1 —#FH%I

FR A T ko A 43 2 45 A 2L 1 4 2 [R) Fe A, A
[ e AV %% M A 1 VLT v % 3 O 8 1 O ]
KRR 22 55 A ot % 3 4Rl . Hh =
I IREBE A KR TA AR IR I N 2 R 2 A%
Fom ARLT R v Mok 4 i B R) 25 57 B 4e T4 L
(F1),

R1 AEBKRIZH 4 AE—EERLE
Table 1 Comparison of general data in the different groups (x £5)
B 15 X R AR AR WS I AR 21 = 3R

WA (n=41) (n=46) (n=41) (n=23) P

AR () 59.63 = 12.21 65.67 = 13.76 66.34 + 10.79 71.04 + 11.36 > 0.05
Hr 2 B (< 10° 4™) 429 + 1.71 4.60 = 1.76 4.62 + 1.90 7.12 +2.50 > 0.05
JIE & (mmol /1) 3.13 + 1.65 4.13 + 1.62 4.47 +0.98 5.05 = 0.77 < 0.01
B = (mmol /L) 1.59 + 0.68 1.55 £ 0.88 1.65 + 1.03 1.58 + 1.11 > 0.05
I 2% B2 B 2 4 BHF B (mmol /L) 2.06 + 1.02 2.55 + 0.99 2.70 £ 0.78 3.00 £ 0.67 < 0.01
e 2 B A B 1A L] 8 (mmol /L) 1.30 + 0.39 1.20 £ 0.16 1.19 £ 0.22 0.94 +0.18 < 0.01
WL (wmol /L) 89.62 + 15.95 98.71 + 25.37 82.96 + 46.12 73.18 + 34.67 > 0.05
PRZA (mmol/L) 529 + 1.23 5.60 + 1.97 7.95 + 6.69 9.45 + 7.34 > 0.05
KITA AR IEEFR T (U/L) 20.00 + 5.82 20.21 + 12.61 20.91 = 15.74 15.00 + 8.26 > 0.05
WHRESEHBI(U/L) 20.04 + 10.58 27.05 + 27.4 20.28 +9.21 1591 + 8.06 > 0.05
S HLT 2 (mol/L) 13.04 + 5.67 13.81 + 6.25 12.27 + 5.07 13.59 + 7.12 > 0.05
HIELE (umol/L) 2.95 £ 227 332+ 1.97 3.08 £ 1.59 3.67 + 1.91 > 0.05
FRIR (mmol/L) 34260 +99.22  318.60 + 81.71  342.80 + 109.30  406.5 + 125.30 < 0.05

22 ARIEAIRA

T me) &4 KS 4%

X BREH BRSO AR A SR AR 2H S = SO AR

1507

=
3
.

KS /K43 58 (9535 + 32.00)wg/mL, (78.19 +
2527)wg/mL, (66.19 + 25.93)ug/mL. (51.84 =+
23.26)pg/mL, 1A 227 B 3% (P < 0.01) . KS FfifH4AE
SCEAE I S IR (A 1),
2.3 H3IE Gensini 744206 &40 KS &=

MY Gensini P43 4HA9 A B.C.D 4 21 KS
SR A (101.66 + 36.50)we/mL. (77.73 +
25.13)pg/mL, (61.58 = 23.06)ug/mL. (53.80 *
23.92)pg/mL,KS FRIES A M M2 S AR E
X (P <0.01), HEH KS & 5 b Gensini P43 1)1
Jnms b (K 2)
24 KSK-FL Gensini #9089 48 %M

TETEREAR Y | HEBR Gensini PE4 A 0 FUEEAS
J&i , VA KS 7K (pg/mL) At AR AR, LLZ:i] Gensini T
3 R HPAARZE HI SR (B 3) , R AR SE 738, KS 7K

KS(pg/ml)
W
S

5

il0n:

\: 4
¥ Aéjﬁr P

'5XTH€§E H#z, *P < 0.05,
B1 ARBHRFEESSZERY 4 4HE KS 205

Figure 1 Comparison of contents of KS in the different

four groups

V5 Gensini PE A AEGL T2 A 3 UM e bk
(r==0.371,P < 0.001); H. KS /KF 5 Gensini ¥/ 17
TELNET X £ (B= -77.402, P < 0.001), KS 2
SR AT ROC f4k  KS 38R 79.48 wg/mL A,
HAT e IS W e S e R (18] 4)
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1507 JEYRAE H T —a (TNF-0 ) 155 3 1Y NF-kB & p38MARK
_ BTSN TNF-o 5S040 IH T (5 518
g 100 y ) B, RAFBT A KA N B A0 B T A E Y KS iR
2 ﬂ : AT 5 5 2 6 AL B 0 12—
“ |z‘ ’::‘ AALR G (eNOS) oM, AT DU T A L 3
YER®, LASGE P NO K 8 N Rz AR R 17K F

A4l B4l Cc4l D4l

5 A ZH(HIREE) A, TP < 0.05,

B2 iR#E Gensini iT5 5 HH &K HIE KS FEILE
Figure 2 Comparison of contents of KS in the different

four groups(according to Gensini score)

200.0 1
R* % 1=0.1
& 150.0
o
'Z 100.0 o,
g 8
O 500 F==22o o
001 : ] ——
0.00 50.00 100.00 150.00
KS(pg/mL)

B 3 Gensini #£4#1 KS S =H8 =2 HE

Figuer 3 Scatter diagram of Gensini score and KS

1.0 1
79.48 pg/mL
0.8 1 N
M 0.6 1
%
=
= 044
0.2 1
0.0 T T T T
00 02 04 06 08 1.0
1Rk

4 KSiZHiE LR ROC #iZk
Figuer 4 ROC curve analysis for the predictive value of
KS for CAD
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KS S LA UM 25 G 8 e X
B IR Chao S5 AL HE B2 N Jili 12 4 248 L (wi-
38) N P S 20 e 98 A1 L (N G-108 ) [ JE I 3% K
FRIE B R KS B /e 2 M EER
DIReX . il RV AT R S5 G458, KS i@t
PR 5 SRR (TK) 456, 2 5 1l
FERS B R 20 B3 A 0 3k m] DL i 3R 254
WAE RN K AR Z R A VR KS 7T LS I8 A
Rz 40 i S 1 A IR R FE IR 324K 1 (tumor necrosis
factor receptor 1, TNFR1) 3 4+ P25 &, D1 BH 7 Jib

B Lk MR, ve PN R AL A R 2
XS PRI REER LR T KS HA WAE I IR 3h ik
SRR AL Sl A A 18 52 MAE . KS & Serpin X
W — D1 (Serpin A4), [RIFEAVE by 22 S MR 77 i)
Serp-1, A AHIC 1 R S 562 W 10T i3 4o a2
SAREANMLIZE , AR IR EF A0 B 28 F el ik S0 248
BEAARGE BE WSS Gtets (WESEEA T & CK-
MB), B B E TG .

M3 KS (7K 7 22 Fog s v #0 9UE 5 A B
2 S AR R )RR X SR AR A R A O kT
I R R R T KS B KT B R
() B WFFEIESE & 5 2 h OB B fk 21 26
5 Gensini TEAFEIE A R T 7E 1 BUME IR
A I A I R AE R KS B7KF RO T
Lo R A B A i S 30 ] LAUE R AE 1 R PR
A I IS I R 1 FBE T KS KSE T R
AR5 3400 AT BE Ay v W T S S i L N B | PN A
T3 R A AR I A5 2 A 3R AL T 3K S 8 2 I o7 2 b 3
T KS BB, ISR 1 ROBE R T A
A B A B A& A S 1O, AELISCRE (18 HE I 5 AN BE AR - 1
fife B A A AE A IE M IE RAE I 1 BUME PR A8
HKS FO6 HRAL K 1 RUBE PRI AS & I L I AE 1)
BERMGEIE M, BT 2MEkeEG1E(ACS)
o ANERE BEBL T R SRR A 0 A
N, H H R JGSCHERGE ACS X T KS 7K
S SERR TS, ACS 1Y BB FF 1A AN AAR IR S
WIS 5, AL S0 o [l B 8 tBESE T,
TE T O R I KS B9 7K S IR S 458 T 5 o B 2
NHERA R R, HL5 e ko 28 1 R i S S AR
YA E B KS VR AR O 2 iSRRI ROC ik
t, MR T (AUC)=0.75,KS B &N 79.48
we/mL 5, HA B @ 2 WiRe S v s, $R
KS VE A Y2 bric i, 5o sk likoms 28 7™ 5 A 1 12 Wi
A B U S R

Bl Ik N B 45405 B IR B A OB B RS IR
SNIKREREAL IR B I 2R T Bl AKEE N B
FAE SRR FAAE N N 0 R R — B AR
HAFFE AR, . KS S5 b A8 ™ M 2 A OG 48
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