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[ ZE] BE #HEomEE EHEE AR B(cathepsin B) \CBL JFJFIER AR 1( CBLL1) K28 fb S Hx
FEARROMBEFF(MACE) TINM{E, 7735  PEH 2019 4F 1 H—2023 4F 7 H FE % K B8 B2 B oo 1L PRl
IR R IE O R 196 B BFFEXT 4 BE T 12 S, 0505 3 6 AR 2 75 & A2 MACE H 56,005 B8 5 73> MACE 41 46 14
F1dE MACE 41 147 151, R FFIBEHE S 58 W R B A LT cathepsin B 7KSF | S22 G 8- Wbk S A 100 7% CBLLI A
X} Zeik g ; Pearson 23T IfiL{F cathepsin B CBLL1 /K5 7R S Biop A8 O UG REE A9 AH &1 ; 2 R R Logistic [543
B e Co9s £ & 2E MACE W2 IR R 2 5 32103 TAEFRAIE (ROC) 24 AT 1ML cathepsin B CBLLL AKX 5.0 i &
A MACE T, &8 MACE 4117 cathepsin B CBLL1 7K T3k MACE 41 (¢/P=19.522/<0.001,22.809/<
0.001) ;5 .Lo955 R I cathepsin B, CBLL1 /K- 5 56 bk 31 ik 95 28 S 45, e bR 2l ikopk 2 28 | Gensini 343 JLES & 1 1
(cTnl) B BYBi4H K ( BNP) 2 5 IE A 56 ( cathepsin B: /P =0.462/<0.001.,0.391/<0.001,0.501/<0.001,0.341/0.001 ,
0.329/0.003 ; CBLL1 :r/P=0.377/<0.001 ,0.320/0.008 ,0.419/<0.001 ,0.322/0.006 ,0.306/0.013) ; Z A & Logistic {74}
Briw s, AR 3 Ik 22 35 4 | cathepsin B ¥ CBLL1 & /2 7.0 5 £8 2 B 15 8 (W] & 4= MACE 1920 57 /& I IR % [ OR
(95%CI)=2.125(1.133~3.987) .1.997(1.121~3.562) .1.685( 1.126~2.524) ] ; IfiL i#§ cathepsin B CBLLI 7KF- } — # Bk
A TN O FR I 1) & 42 MACE (9 AUC 43514 0.764.0.790.0.887, —F BA TR B AUC KT Bph #5 ( 2/
P=2.591/<0.001.2.170/0.005) , £Z5it LB MK cathepsin B CBLLI 7K P-4 5 15 B 1) 'k 4: MACE A ¢,
HECA AT AT MACE XU
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[ Abstract] Objective To investigate the changes of serum cathepsin B ( cathepsin B) and CBL proto-oncogene-like
1 (CBLLL) levels in patients with coronary heart disease and their predictive value for major adverse cardiovascular events
(MACE) .Methods A total of 196 patients with coronary heart disease admitted to the Department of Cardiovascular Medi-
cine, Yan’an University Affiliated Hospital from January 2019 to July 2023 were selected as the research objects. After 12
months of follow-up, 3 cases were lost to follow-up. According to the occurrence of MACE, the patients with coronary heart
disease were divided into MACE group (46 cases) and non-MACE group ( 147 cases). The level of serum cathepsin B was de-
tected by enzyme-linked immunosorbent assay, and the relative expression of serum CBLL1 was detected by real-time fluores-
cent polymerase chain reaction; Pearson was used to analyze the correlation between serum cathepsin B and CBLL1 levels and
the degree of coronary artery disease and myocardial injury; Multivariate Logistic regression analysis was used to analyze the
influencing factors of MACE in patients with coronary heart disease; the receiver operating characteristic (ROC) curve was
used to analyze the predictive value of serum cathepsin B and CBLL1 levels for MACE in patients with coronary heart disease.
Results The levels of serum cathepsin B and CBLL1 in the MACE group were higher than those in the non-MACE group ( t/
P=19.522/<0.001,22.809/<0.001) ; the levels of serum cathepsin B and CBLLI in patients with coronary heart disease were
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positively correlated with the number of coronary artery lesions, coronary stenosis rate, Gensini score, troponin I (¢Tnl) and
B-type brain natriuretic peptide (BNP) ( cathepsin B: /P =0.462/<0.001,0.391/<0.001,0.501/<0.001,0.341/0.001 0.
329/0.003; ¢BLLI: r/P=0.377/<0.001,0.320/0.008,0.419/<0.001,0.322/0.006,0.306/0.013 ) ; Multivariate Logistic re-
gression analysis showed that coronary multivessel disease, high cathepsin B, and high CBLL1 were independent risk factors
for MACE in patients with coronary heart disease during follow-up[ OR (95%CI)= 2.125(1.133-3.987),1.997(1.121-3.
562),1.685(1.126-2.524) | ;the AUC of serum cathepsin B, CBLLI levels and their combined prediction of MACE during
follow-up in patients with coronary heart disease were 0.764, 0.790 and 0.887, respectively. The AUC of the combined predic-

tion was greater than that of the single prediction ( Z/P=2.591/<0.001,2.170/0.005). Conclusion The increase of serum

cathepsin B and CBLL1 levels in patients with coronary heart disease is related to the occurrence of MACE during follow-up,

and the combination of the two can effectively predict the risk of MACE.
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Wil 25 SeE AR B Kk 55 1 B R AR RN 28 B e IR Bl ik A A3
FYEAR M IE SO FR A R PE R O 0 AL (R4
BEIRIT SR AN AFAE £ R R OD 4 2 1F ((major
adverse cardiovascular events, MACE) X&' 4141
FI B( cathepsin B ) & ¥4 B4 2H 2L 25 111 Tl 1) 18 B, 76
JE T A [E] cathepsin B ] 3 i {2 #E NOD #5Z &
PIE 45 M BAH G HE 11 3 (NLRP3) 4 P/ IMA S A 5
DAL= 4] cathepsin B Al s/ R AYERE
TR0 WL e ot/ PV A B 45 CBL J 3 3 B A 1
(CBLL1) J2& N6-H B R4 (m6A) 1T [T, 25 m6A
4, T RNA BORSUEPE 354 BIE i 5%, 54
KET DGR &SI AN,
m6A SH AL 50 WERE R 0 g 5 | i A 4 1k 4
MBI A 1, SR cathepsin B, CBLL1 5 50>
RO 2R AT 28 BE T UL, A S DR 9 3 70 e
i MACE i B A E, B 7 R I PR B 35 FR 7

RS WENT,

1 #&ER5AFEZE

1.1 IRPR%ERE BEHL 2019 4F 1 H—2023 4E 7 A L4
A B B O il 55 PRI 1 56 Lo s R 196 B
WFSEAT 4 BT 1] 2 175 3 ], AR 4 22 75 & 4= MACE
P40 2 ) MACE 4H 46 1) F1dFE MACE 41 147
il 2 MR AR AT AR A (BMT) AR s R
s BEREEE s I PRYAYT S R B (TC) | = H
(TG) A=W IMLKE (FPG) K, 22 R G2 XL (P>
0.05) ; MACE ZH 5 IR 31 Ik 22 S 722 be 3] | et AR 3 ik ik
AR Gensini PE4r LA H 1(cTnl) B AY fix 44 1K
(BNP) = T3k MACE 41, A0 % 5 1 43 42 ( LVEF) {I%
THE MACE 4 (P<0.01) , L% 1, A5 ELPASE
B 16 B 2 125t (2019-0034 ) |, FE B R0 F)
I E I RE .

Coronary heart disease ; Major cardiovascular adverse events; Cathepsin B; CBL proto-oncogene-like 1;

# 1 JE MACE 415 MACE 4150095 £ 3 11fe PR %5 ) L 3
Tab.1

Comparison of clinical data between non-MACE group and

MACE group of coronary heart disease patients

IF MACE £ MACE 4

= A (n=147) (n-dg) M P
A HI(%)] 5B 93(63.27) 28(60.87)  0.086 0.769
& 54(36.73) 18(39.13)

SRR (R, %) 64.03+8.47 65.46£9.09  0.982 0.327
BMI(z+s,kg/m?) 23.54+1.19 23.72+1.26  0.883 0.378
W H L LB (%) ] 62(42.18) 21(45.65) 0.173  0.678
PRI H(%) ] 67(45.58) 23(50.00) 0.275  0.600

LAl s [ (%) ]
=ML 61(41.50) 25(54.35)  2.342  0.126
W PRI 56(38.10) 23(50.00)  2.054 0.152
1= i IS 53(36.05) 20(43.48) 0.821  0.365
TERBIKIEEE B 51(34.69) 9(19.57) 11.873  0.003
TEIBI(%)] WFE 66(44.90) 16(34.78)

237 30(20.41) 21(45.65)
TR AE SR (%)  68.42£4.35 75.71£6.29  8.848 <0.001
Gensini 743 (34s,5%)  55.16+7.03 63.06+9.08  6.183 <0.001
I RIBIF B %) ] 0.406  0.816

B i 35(23.81) 13(28.26)

e WLk i 254 53(36.05) 15(32.61)

TR BKIMZ EH  59(40.14) 18(39.13)
LVEF (z+s,%) 53.29 +8.02  43.48+7.10  7.432 <0.001
TC(x+s,mmol/L) 5.16 £0.64 5.2120.71  0.450 0.653
TG (z+s, mmol/L) 1.68 £0.31 1.71 £0.33  0.564 0.573
FPG (s, mmol/L) 7.50 £2.01 7.69 £2.04  0.558  0.578
¢Tnl(x+s,ng/L) 0.25 +0.05 0.39£0.11  12.009 <0.001

BNP (x+s,ng/L) 411.05 £76.43  623.05 £139.6513.183 <0.001

1.2 SRBRERERRE (1) IARRUE . OIR 3 ki %
TESAE A — S S IR sl ko A FEJEE = 50% 7 s @ A B >
24 h, I RN SE B @4F#E 18 X DL 1. (2) HEBRAR
e (DR 20 T R 2l it 5% FEE AR 3 Dk 5% B # AE
AR QUL RGP CEYERRE AR IREA 4 R
PSR PRI P ; G4 T BT 5 & B4 5 sl s o
@AM AP
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1.3 Wi Feds 507k

1.3.1  SCREFE PRI . Tk R ABE 24 h PR
SEHMEFRIK I 3 ml, B0 BE WU J5 - 80°C PR A A5 462
i AU680 4> A sl AE AL AT A ( SE 1R DL o & IR R 2
A AL TC TG . FPG 7K ; Chemclin 600 4= H 3
= RO AL (B R A W B AR A FR A w] ) 1 Ak 2=
KGRI TE ¢Tnl BNP 7K,

1.3.2 [l cathepsin B ZKFAG I . B AR 103, R
IR B 758 W B S A DU I3 cathepsin B 7K, 3050 &
I B N5 K Biomatik 23 7] ( 575 EKC41008) , H A
VEA TR ™ s e R UG 1A T

1.3.3 i3 CBLL1 AHXT Rk m kil . ok FH SEET 916 2R
A T4 B2 A I IV CBLL1 %235, {8 TRIzol LS
RNA $REGAH 6 (36 E PR CH/RBHE A ) A Bk
I3 FP R BUE RNA |, TagMan® MicroRNA 33 % 55325
& (EEZE R B A E] ) A L cDNA, LightCy-
cler480 I 525 B PCR(Fii+ % R/ W] ) #E4T RT-
PCR, 5I¥F%]. CBLL1 #5149 5-GGAGTTGGAT-
AGTAGAGGCGAGAG-3 -, T iif 5l ¥ 5 ~AACATCAA-
GACCACCCAAGGA-3"; GAPDH L #i# 51 #), 5 -CAG-
GAGGCATTGCTGATGAT-3", Fii#5# 5 -GAAGGCT-
GGGGCTCATTT-3", R 5544 :95°C T #iZA2¥: 3 min,
SRJG 95°CAEYE 10 s,60°C 3B K LU M ZEAH 30 s, 3R 40
Wo ROWAKZR: 1.0 wl WA T WES 9 (W EE S 10
pmol/L) ,0.8 wl ¢cDNA,12.2 pl JG RNase H,0 #1 10 pl
SYBRP Primmix Ex TaqTM,;HE 25 wl, LI GAPDH M
% 2O CBLLL MIXT Rk i,

1.3.4 BV S MACE VAl . A e 0o JR 3 e ) Bl
Pi124H,1.3.6 12 H &RV 1 IR GCRA T2 E A
FLIGRETT, 103 Bl 7 118 MACE & 42 15 1 . 0 YR 5B
7= AEBOIEHE O IUAESE O S50 e O RS
1.4 Geit2F ik RHAI SPSS 29.0 il 443 M 4L
o THECTERE LI R B L (% ) 3R, 4 1) L3R
F x> K30 FF A IE S A BT PR DL wes o ,2 4
(8] HE % SR FH 0l A7 BE AR ¢ K 35 Pearson 43 #7 IfiL 15
cathepsin B ,CBLL1 7KV~ 5 &R 2l ks 22 0 WL A0 7
FERA M Z &K Logistic BHE AT e O B & A
MACE FII N 2 ;23 & TAERRIE (ROC) B0 #r
L7 cathepsin B, CBLLI 7K~ X 5 .0 i £ 4 & A4
MACE FTINME, P<0.05 HZERHGITHE XL,

2 &% R

2.1 2 #HI7 cathepsin B CBLL1 /K3 #  MACE
MY cathepsin B, CBLL1 7K FE MACE 41 ( P<
0.01), W32,

#2 A MACE 415 MACE 41 %60 9% H & L35 cathepsin B,
CBLL1 7K HUHE  (z4s)

Tab.2 Comparison of serum cathepsin B and CBLL1 levels in cor-

onary heart disease patients between non-MACE group and

MACE group

HoHl 1145 cathepsin B(pg/L) CBLLI
4k MACE 21 147 2.1120.61 1.21£0.26
MACE £H 46 4.51+1.02 2.96+0.81
(18 19.522 22.809
P{E <0.001 <0.001

2.2 LU cathepsin B, CBLLI 7K 5 %k
SIS O WU FERE AR P90 HT - Pearson 434
YR O R LT cathepsin B CBLL1 7K 5 56k
Bk AR S e R BN Bk B 28 26 | Gensini ¥4 ¢Tnl |
BNP ¥ 5 IFAHE (P<0.01 B{ P<0.05) , W3 3.

xR3 JEOREH MG cathepsin B, CBLL1 7K - 5 5& 4k 30 ks
AR O LR R B 1 A DG S BT

Tab.3  Correlation analysis of serum cathepsin B and CBLL1
levels with coronary artery disease and myocardial injury
severity in patients with coronary heart disease

P fathepsin B +CBLL] _
rfd P e rfd PiH

TEARBIAAE SR 0.462 <0.001 0.377 <0.001

SEEAR B koA 0.391 <0.001 0.320 0.008

Gensini P43 0.501 <0.001 0.419 <0.001

cTnl 0.341 0.001 0.322 0.006

BNP 0.329 0.003 0.306 0.013

2.3 ZHZE Logistic [H1JH43 #5000 % & 4 MACE
fsgmr R 2R DASEECod B A Bl U )2 5 kA MACE
KRR (0=15,1=42) , I FiREE R P<0.05 T H K
H AR T2 E Logistic AT, 455 s @k 5h
k2 329 7% | cathepsin B 5 CBLLI 15 & Jef O £ 3 Bl
Vilbllal & A4 MACE BT fE R I 2 (P<0.01) , WK 4,
2.4 i3 cathepsin B ,CBLLI 7K X} 56 0o H & & A=
MACE T 22 I3 cathepsin B, CBLL1 7K
SR 55 I A TN 5L 096 S8R R A MACE 9 ROC
AP A M T m A (AUC), 45 R BoR. g
cathepsin B, CBLL1 7K K — 35 Bk A T 76 00 5 18 3
B [H] % AE MACE B AUC 43 %1 0.764 .0.790 .
0.887, & B4 W Ay AUC K F 8 ¥ ( Zz/P =
2.591/<0.001,2.170/0.005) , L3 5 & 1,
3 03 i

Tk U R R SR 5, IR B R R A Tt
FEE R SRR, R SR T R RN —  H
RS2 B I RS R A8 A0 BRE R A 5 04 e R 20 KA e e 7
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R4 EOREERLE MACE BIZ N E Logistic [AIJTHEH]
Tab. 4

Multivariate Logistic regression model for MACE in

coronary heart disease patients

ER B SEMH Wald{i P4 ORMH  95%CI

fig el 5.326 1.935 17.576 - - -

TERFNIKZ W 0754 0.321  5.517  0.003 2.125 1.133~3.987
SERBIBK S #5 0.201 0.189  1.131  0.485 1.222 0.844~1.771
Gensini iF4M®  0.186 0.177 1.104  0.623 1.204 0.851~1.704

LVEF {i% 0.086 0.079 1.185 0.432 1.089 0.933~1.272
¢Tnl 0.124 0.107 1.342 0.253 1.132 0.918~1.396
BNP & 0.071 0.063 1.270 0.325 1.073 0.949~1.215
cathepsin B 0.692 0.316 4.796 0.009 1.997 1.121~3.562
CBLL1 0.522 0.206 6.421 <0.001 1.685 1.126~2.524

% 5 [ cathepsin B, CBLL1 /KX 5 0% 8 % & 4= MACE
TR {E

Tab.5 The predictive value of serum cathepsin B and CBLLI
levels for MACE in patients with coronary heart disease

P . TR k-

& A5 Wi Avc 95%C1  WURIE RESRIE oy

cathepsin B 3.46 pg/L 0.764 0.705~0.828
CBLL1 221 0.790 0.726~0.853
ZHBE 0.887 0.831~0.932

0.717 0.860 0.577
0.696 0.849 0.545
0.957 0.814 0.771

B 1 Il cathepsin B, CBLLI 7K 3 1 il 7 .0 5 2R 34 & 4
MACE ¥ ROC £k
Fig.1 ROC curve of serum cathepsin B and CBLL1 levels predic-

ting MACE in patients with coronary heart disease

IR IR OLmY . RE O
IBIT AR 5, AR R T &2 24 e A5 JTAE )
FEAE O B TS AR IR 22, 29 35% M I B TR
R 5 A2 130 WLER I, MACE & 5 XU i
FHINTO WU MACE ) % A= % T S iR A5 7 R
W T R T G

cathepsin B & — i 7E £ Fh 41 B v 32 Rk 14 2 b
RTREE UK, T2 T B, 0 TR s il 4

PP B3 P AN A0 T 1) 240 L 4% R B 11 T, 2 S A T
RVESRNE AL B A gt A BRI Y R
cathepsin B W] NLRP3 4 PE/IMAFIAE 4 4 i K+
I3 AR caspase-1 1755 1 40 MU £E T, o)1 0Rg o AR
USRS Bz 4550 e B 2 O LR 3h ) A A
1, cathepsin B = 235 L NLRP3 RH%/MATE S
AR A R A MR AE O LA ZUR I R B0 DI REAS
A8 K HFgE R L, MACE 41 I 7 cathepsin B 7K1
1o AT e E b AR B0 ko A2 ™ B AR B AL L T . RS
A cathepsin B 1 1% i 3 34 T mT 40 o UL G AR 3
fiE, fE fliZe Rk DNA 45145, O WU 5 . 5341,
cathepsin B /5 # ik i FIRAZ A EAEH R 1 s
Tk, R s AR R, B ONIRFEEH T, ca-
thepsin B I8 A]Y0E A2 5% s A -« B 15 538 %, 75 5 4
AERE AL LA =" B AT L, cathepsin B 7K
PG AT RE RO WL 234540, 5O i 1 i e
BV NI Logistic E R TR AT K cathepsin
B S0 H A MACE BGEREER  3 R LT ca-
thepsin B b QSN A ST RIN T B N R

mOA & EA% RNA i i | a5 s IR SF Y
N ILEE SAB M, 8% moA H LB RS WM& 1 , 5.0 AR
KO 73 v e L s R 2 v R 55800 1 A9
R R AR SR B YA OGN . CBLLL /& —Fhiftfb I
PRAFIY E3 12 B Hm, & 1 AN LA TE A 4R
pTyr 255 S5 & & Il Z0R2 Y 45 #4 8L, CBLLL J& T
m6A IR S ARG o A H SR A
YIEFEE NS AL RNA L% m6A BAiTE AL, 5 i
FEAE T FE | DT 8145 200 Jf 165 5 00 1 <5 g 3L A 3 5
2T HAEIA 5 CBLL1 MBI 9T £ 4 o T iR 2% 45
B, B2 CBLLI 7E L I8 P05 Wy 4 1B 202 T8 )L, A
TR MACE ZH I3 7 CBLL1 235 i & 14 55, CBLLL
1o 22 18 5 e R Bl ke 8 R0 Uy LA 47 2 BE i B A 6, 2
O E & MACE RYfalk K3 3B CBLL1 Al fig
S50 R AR, Guo 457 FE 0 B
HRI B m6A P ERFE RS G TE 1 2 T, 3R W] moA
B4 550 10 A5 o o B AR A OG4BT AT g A AL
:CBLLL fER m6A H B4 F g, 3Rk 14 /& v] g TP
B mOA AR 2, 3 B 5 g A B AE O LA A rh iR
T IR LS, BEIAS 45 )/ KU . 55 A1, m6A &
i AT AR A R SR AR R -0 15 5 19 LSk B SRR T 01
FIB AT N R A 58 A S 0 N B0 ks AR A Ak SRR
Y CBLLL AT RES: 5 moA B M2 e 1R 20 ik ok
Ak SR, TG I MACE XURS:

3 22 ROC Hi £k % PH, cathepsin B, CBLLI
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AT e O 9 S MACE XU, HL 5 A 10 %% g

5,75 W cathepsin B, CBLL1 A3 2 4E Jy % .0 9k B &
MACE MBS AR EY o 8175 R e R 3l ik 2 52
e 5 MACE A 3¢, i B e IR 3 ok 22 bl i | 28 %
UL, AN R 235 Jay XU B vy i A 07 B AL 28 S

IR RN
4 % g

ZE LTIR 500955 BB A LT cathepsin B A CBLL1
IKF-$88 85 5 e bR Bl ko A8 RO LA 43 72 B i E A O
SRR % AE MACE WGk %, Bk G cathepsin B
F1 CBLL1 A] 50 560055 £ 75 MACE XU, ASBIF5E K
Il REE Lo £ 75 MACE XU BEA% 4438 1758 9 =%
bR (BB AFEA L Z AL, AN RE EAZUERH cathepsin
B 1 CBLL1 7E56.00 & ML 7, A7 1 I R 3

R G UESE
R385 32, T4 1 3 75 B TR 25 i 58
1 Rk A AR

EAS  BTHIFSE O 38, SR S R 18 SR i g
&R AT ST TS AR, BORHE SR P SR AT ST
AT s R A AR TS B, A i s 18 SO A%
&% 3k
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