- 2324 -

FEFFIE IR BE B 4] 2019 4E55 40 55 18 ] Journal of Qigihar Medical University, 2019, Vol.40,No.18

LRIk - PFEE.

2 AR 1 g TE Sl Jhk ok R A Ao A8 5 R B A0 5 E

#wEH ETHE

(HWE] HLEAM(Cathepsin) EIC 5 N LW IR Z B —FhEE 5T, 52 A2 B CHAR Y BRI I R A 14
KL SR F R N R A TR R A R R, PRI, I AR, Cathepsin (9 578 15 AE A8 1 BEL 2 1 il e
I 1 B S MR A 1 EE P B AR DG, o A 5 Sl Dk ok RERE AL O 1L 0 ( ASCVD) |, H AL AT fig 2
1T Cathepsin [ 3501 5 fife R JSL0 A 6 55 ASCVD 19 & A2 450G, 5 I TRIHS  Cathepsin 7E35 745 )5 A2 rh 4y
ARG AE ORI AR G AR SRR, B AT LT 78 T BB 2 e 20 i 2 2
a2l ek R AT AE A 5 S koo B AL BE B (AS) PR R A B H VB R, AUk Cathepsin 5

ASCVD B Ik 22 [ (3 22 S BIF 9 ik J A T o 2L i
(ki) HLUEA/; ZhhkolREREfL;
[ FEFHEIR543.5

— VR ARSI S A YR

LAZUR I RER RN E 5450 . 124 1k, 11 Fh A EUR B
M 4% .B.C . H.F K.L.O.S.V.W F1 X, Cathepsin &
TR R AR RN 1 D 2 R 5% BT B A AR ST 038 M =4k 101
48 EAEN T R G kS A, 5 15 2 Ik, Bl X, A AR
B I A B P 5 T TR] SRR AF S RORIE L 21
PG, 5 [N 788 UK 22 BR T XS 16 PERY Cathepsin 1]
DATE N S N IR sl B A R v IX 3 rh ™ A

2. 21 4R W A R T O T R A SR B R T
VA BEVRFIRZ A T, LR 9 A R I N < AR T I B
Bt Eesl N H R AEA AR T e i 5 0 e b R S g
YA TEAR HEVER R T HL R AR b, Hr,
HAHEEE S(CatS) 2 N H BTN I AL I —FhH
EI R, TR AR HEE AR Z 5 T — R R AT E R
SHE R AMEIR d G T R 5 R = A5 G, 38 T BiE
Z5TIEFFIE(AAA) R, IEAh, CaS Al eSS T
RAEANARIC N M EHA Cathepsin B2 AURE 2 21
ZUE HME B( CatB) Y K35 5 48V A ¢, HEE AN C
(CatC) 7 it 9 M BURL I A5 35 BURLRR B FE FHE . Aich
SERESE R VAR 1 G 1Y G DSB8 R 7E R E pH E R LA
B R A I BT RESRAE TR A5 A s 30 i Sty I | [] e Al
WY T D 5 3 5 A A 85 F 3 TR SR TED , DT i 2 T 3 4k
UK g

. .Cathepsin 5 ASCVD HYAH KM

BRI RERE AL 2 — iR i B Bl ik HI 55 2218 1 40
PG , B E B (apob) - A7 IR 8 F WURL  SMC Al 4
ERGZ AW EAR NG, R4 T, B REOL TR WE
B H R R Rk B BRI R A 4 B S
P Cathepsin [ & 75 505 1270 % 7 T 1T fE B A i H
BEERSLPREUY . BT Cathepsin A & 4% H A B EE & #1140
CatS, B M & BLAE 20 4EHTH IRAE N3N IRk AR AE AL b g o T

VB A7 : 233000 22U | B s 12 2% B 5 — i 12 B
WAEIEH : FULE | Email :281734589@ qq.com

O ML BERS
[ SCHRFRIFAS JA  DOI;10.3969/].issn.1002-1256.2019.18.036

H, A EH AR F HA Cathepsin A9 J5) BR 70 7 4% 55, Zhang
SIS R R, CatS 2 3h Ik ok R RE AL 1 — A~ LR A
T =5 L CatS 7K - 1T 8 34 IO M0 48 5 995 1) & Je RUBs: 1 A
Ui, Cathepsin 5 ASCVD [y %2R K AL AR 1) C R E B

1.Cathepsin 5 2P0 U FE ( AMI) [ 5% 5 : AMI 2Afi 15
A JULEH D Hh 295 P SR AR T R B, o 22 R A A e ik
BeAE LA L, 72 AR T IMBE —— A%, 2Pk P2 T K, 51
I, IEH Sk &R S AR AR R O E
ASCVD ) SMC K FmEZn i s it 265512, i CatS—/~RE
Ul SRR R 1 VA R, B T B AR R T R R —y (TFN -
v) B R AR W B BT R etsd 72U IE H
WA RS BR L AN T sl B PR . Ah , FRATTE ZEUE S5O
B FEFEF 0 WL ctsd B84 B F 3550 A W IEAR 40 LR
FEJGO E EAY LG ) 3B R . Fang %51V BFST B 7R, AS 1Y
FEMEATE Catl BUE RS BHRENR, H Catll B2 5 TR
i A L 91 35 T S A DGR B AR AR L, 3T TR ISR W
SR NAESE B Y Cat S & &5 IR AR E 0T
A& NYHA 4320 5 A AR i FE ARG, 30 B N O A SR 3 G B 43
ZEREES R,

2.Cathepsin 52 572 iR B kA AR YT (PCL) ARG B2
B JE 2R L ER N BB (in—stent restenosis, ISR) &8 7E I 1
AATARE R B IE” s, H T 8 4=
JEERIE B PCI AR S 1 IR T RO A A6 ™ 1 TS
E IR PCT HOR B WL, (E IR | SCHRRE S 1 T U P 26, A5 98 2
H a2 ge (9 1 55077 McCutcheon 281" BF5E 7R |, 7
PCLAJG 5 AN, 78 3 SR 0 PRUR &8 i RO BOME T 48 4%
RGP AL, AT BT R T3S JE . Mijovski
SIS A A PTA B UL VK BE T CatS 15 A 48 i
SRV 6 A~ H N FPA HEBAS B & A O, T 32 B4 E 1Y%
i/ T EER C(CYSC) W EE RS, 1M Huang S5 557 ik
/N, CatS 25T PCL AR R A e kR, HIAKF- 584 A
FISSIEE B A 5, [l Ak v LABELHE SMC A ™) I %5 SMCs fY3%
AR, s BT A% R i R T 1 BRI, SMC T i



FEFFIE IR BE 4B A4 2019 4E55 40 %55 18 ] Journal of Qigihar Medical University, 2019, Vol.40,No.18

£ 2325 -

T — R RS A

KRR R, M7 CatS 5 cyse [R5 14
P05 UM A HPAS B AR, B I R B 52 R B AMI
MR ETT PCLIG , cyse W BE S PR 5L IEAR DG, BFSE s ILTE
cysc W EEARALTT AR IEAL PCT ARG & A FEP A A0 KU 2R
{H2 A FABBI R R B, K cyse YR 5 AP IF L H %
SEBK, M2 CatS A6 M i e BE I AASET

ZHICAAIGEUESE , 7EBRBE 3 i BB 30 Ik 1) 3 P
i, CatS Al Catk mRNA FIH 15T A9 7K - 34 i, T eyse mRNA
MEAEA BED, R RN, 762 T SMC flig
I 4D A PR B P 50 40 i 24 4 0 P R 4 3 8 R 14
By, AR e FERBERGR AL o | Burns—Kurtis S5 4510, 5
AT A3 1 ) R T sl K v 5B PALERH L B P R N B
K CatS mRNA FIEE (A, T cyse 1925 URARBR B b I
PEEY ke R G T AR R SV AR cyse ZTE] R AFF
M EE A I HX RSP 1 B R T Ao LRSS
PRI phy T Bk 2 B R e A SRR O I A BE B9 ECM 2R
BB 2 A3 B AS T IO B I A E YR

B30 i FH /N BRI RS AFB AR ) F 95 25 SR 38 I, CatS 1838
Tk AP I R A AR P 10 A8 SMIC 8 7 0 5 M 400 B ST A%, LA
R RS ML P 3 A 20 21 VR 1A AR B A 9 B B
BIFE AR 3 T B 0 UESR 2 — 25 S0 RE  CatS I CatK i3t fL 5L
BRI 2R DD 1 T A N R X 453 40 W) S i, 25 SR 3R WY, i ot 9
5 CatS B CatK 5 14 7T BEZIBYT ML PN AR DG T8 72 g 78
FUBATE M2 AL, CatS AT CatK L B Z54iF 2 W%
LF Y% SMC S I T A IR 718 5o R TG R o 68 1 1 i
A SE T BEREE Cat PHIFIRINHI

3.Cathepsin 5.0 JJFE I (CHF ) f 6 3R 0 1 3808 2 0
JE W 4 D Be ZE SR RE IS 51 B2 1Y, X 2 3 3 FE 2 B R
TR, TR B0 ME X 4 B AR EFRBERY . Cathepsin £ MLV A
P0G U WEEE SR, NN S B00 ME L IR B 2R e K
SRR S g, Hob o 3R K O I A 5 R, T
Cathepsin i [ S FEMIEMN 253 7.0 HEZAL, &
EHRSE O TS, A B0 B L Cathepsin 799 BE4E
FELHEIRT 5 CatS —FE, CatK [AJREA JEA B 8 (1 Al
BYREPE  IF HAEIE #1438 th AR AR 3 CatK, 4R, 76 5L
AS 1, CatK {35 W 7E A BRI 9O SMC bk 5 TR
B, CatK 2 5 0 JJE 31 28 (% AH ¢ 04 955 B M4 2048 . Yusuke
Tzumi' ™ IS HR CatK AT fiE S ASCVD #4 % 9% HL il K2 ek
Wk AL A B BRI R . SIEIR CatK 5.0 J1 i
P VIAHC, Cheng 25 BF 5 25 L R0 ) %83 K RUAY O L e
CatK FREM R H TIEFKH, BRT CaK A2 5T 01 %
v I & R AN AV T B (CatB) 8 AN LA ik
A PTERIE 2 50 WU 38 Ko Z2 00 52 05 0 o S ot AR
T BFFTIE W] 20 £ PR A 2 ol v 1 s, T 12 42 0 Jre Sy o EAH
KPR IG , BLBT B B0 i, Al e AL O 20 LA 2k
FIK A CatB, X RIIE AT RES 5 A il He MO BIEAS 10 3
TR Ak, Petrera 250 BIF 5T K B, 0 CatA AT T IfiL 3¢
BNP 7K A o 2 B VE A, X0 B e A /Y W Bl i e
B, HBUEAE A MIHIEA IR ER, R HS RS
filt A SRS O NS fG O B B R O, WA R

T Cathepsin XFOIIREABGIER , Z2T FIRTFR LR, .0 0)
v A 3 ) AR B Bt A 4 A 2 2R R, A0 CatK | CatB I
CatA FYFIRFTEPERG N, X5 1 AT i — 250 5% H AR DAL
TTHERRIATT 0 T 3 7 L 1) H A

= .Cathepsin HTRIFHIAE ASCVD H ) 25 243897

LHZUE F R R R T 28067 B, 6 B B S
Pgis AR LR ZEMENTG > BIAN , cate AT LT B LD 4 T 4
L, 3K T B — P TE SR R A% A T 0 22 B R AR
WP R A W 51 T B3R 9 S AE O I B
Cathepsin 5 A AF5T B IE 2R #i )&, /N Cathepsin Fl
cyse B AL T W oE T Cathepsin LEiF 0 ASCVD 1% 9%
A P T A 00 1% DL A, 38 3 1 1T %1% Cathepsin
FHIFIMEE T Cathepsin( EEJE CatS) 76 X Lo F R H HIVEH .
Ortega—Gomez ZEWFFT KL, YL catg PLRFRAR T B A% PR 56 20 o
TR ORI 7, LA 3580 Ji b ) e R 0 R A A e,
I BB catg TS RELR & 7 09 7™ B0 20 L) K i 4
NIt Y AR R e o Abd-Elrahman %507 5% % #1, Cathepsin PR 2
— PRI T AS 19 T H JIESE Cathepsin B [AIGY7 AS 4 4E &
— R RTER TR

CatS IR BEE AT M e R AR 8 TIT %, B2 58 T
T IR R B F 5 7 o 4 U 1l A 2 B T
TETEXS HAl N SEB AT PEAl , ZEAS AR K 2k mT RE WT LUIAE
O I A B I PRI T

BEMBE 5 ASCVD H5E Cathepsin A1l AR 7%
BIRRA, LR REZWRIER T Cathepsin 7600 1L FE
PRy U 6, B2, WAVFZ U Bond8UE M
it 00 L A7 S 6 T B 0K AR B R A R AR T,
Jonas 2T WIRIE T CatS /K SATAnf A A0 1l 3 - AF BT
TR Z A BA ML B OCHK . [FIRE, Dencker 45 A LAFE X Ay 5
Tl (R BABARF 55 7, CatL, Fl CatD 780 IV S35 4 WL W (2 A
FKAEMT ) Fang ZH WS HRIR , MIJE B ILH A9 CatK TF
2 T RE R W] B 1A P BREE 1 B AR RE SN, T AN S e JUIL o
CatK 5 HE , %O WURY S A FUE B 57 B9 T, i) i il 3
URAE ANAFALE Catk 25 1 T 808l Pio 22 19 KAz o 30 2 3
— N LK Cathepsin KF-2 75 7] LIER ASCVD % 4 191
WAEAAR PR

ZHZUEE I C AR O LA BN T LA 3l ) S B A 1 v
LG AR R bR SR, R FE AT B AT AE T
TFIMEI N ASCVD 1Y A 4 Bl R AR . 7 BT 2 oY
KIHTE IR H G L 2 B FNG T S —Se SR g% 3B
ARIGAS RO LA AT, S e Co9s B BT i S TR S (iR 2 2%
(S

s £ X #

[1] Platt MO, Shockey WA. Endothelial cells and cathepsins:
Biochemical and biomechanical regulation [ J ]. Biochimie, 2016,
122.314-323.

[2] Weiss - Sadan T, Gotsman I, Blum G. Cysieine proteases in
atherosclerosis[ J].FEBS J,2017,284( 10) : 1455-1472.

[3] Abd-Elrahman I,Meir K, Kosuge H,et al.Characterizing cathepsin
activity and macrophage subtypes in excised human carotid plaques
[J].Stroke,2016,47(4) :1101-1108.

[4] Cheng XW, Shi GP, Kuzuya M, et al. Role for cysteine protease

cathepsins in heart disease:focus on biology and mechanisms with



- 2326 -

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(23]

FEFFIE IR BE B 4] 2019 4E55 40 55 18 ] Journal of Qigihar Medical University, 2019, Vol.40,No.18

clinical implication[ J ].Circulation,2012,125.1551-1562.

Qin Y,Shi GP.Cysteinyl cathepsins and mast cell proteases in the
pathogenesis and therapeutics of cardiovascular diseases [ J .
Pharmacol Ther,2011,131(3) :338-350.

Ahmad S, Siddiqi MI. Insights from molecular modeling into the
selective inhibition of cathepsin S by its inhibitor[ J].J Mol Model ,
2017,23(3) :92.

Klaus V,Schmies F,Reeps C, et al.Cathepsin S is associated with
degradation of collagen I in abdominal aortic aneurysm [ J].Vasa,
2018,47(4) :285-293.

Korkmaz B, Caughey GH, Chapple I, et al. Therapeutic targeting of
cathepsin C: from pathophysiology to treatment [ J ]. Pharmacol
Ther,2018,190:202-236.

Aich P ,Biswas S.Highly Conserved Arg Residue of ERFNIN Motif
of Pro—Domain is Important for pH-Induced Zymogen Activation
Process in Cysteine Cathepsins K and L [ J]. Cell Biochem
Biophys,2018,76(1-2) :219-229.

Poulsen CB, Al-Mashhadi AL,von Wachenfeldt K, et al. Treatment
with a human recombinant monoclonal IgG antibody against
oxidized LDL in atherosclerosis—prone pigs reduces cathepsin S in
coronary lesions[ J |.Int J Cardiol,2016,215.506-515.

Abd - Elrahman T, Kosuge H, Wises Sadan T, et al. Cathepsin
Activity—Based Probes and Inhibitor for Preclinical Atherosclerosis
Imaging and Macrophage Depletion[ J].PLoS One,2016,11(8) :
€0160522.

Zhang AW ,Han XS, Xu XT,et al. Acute phase serum cathepsin S
level and cathepsin S/cystatin C ratio are the associated factors
with cerebral infarction and their diagnostic value for cerebral
infarction[ J ].Kaohsiung J Med Sci, 2019, 35(2) ; 95-101.

Chen L,Lu B, Yang Y, et al.Elevated circulating cathepsin S levels
are associated with metabolic syndrome in overweight and obese
individuals[ J].Diabetes Metab Res Rev,2019,35(3) :e3117.
Sukhova GK, Zhang Y, Pan JH, et al. Deficiency of cathepsin S
reduces atherosclerosis in LDL receptor — deficient mice[ J ]. Clin
Invest,2003,111:897-906.

Wu P, Yuan X,Li F, et al. Myocardial Upregulation of Cathepsin
D by Ischemic Heart Disease Promotes Autophagic Flux and
Protects Against Cardiac Remodeling and Heart Failure [ J]. Circ
Heart Fail ,2017,10(7) :e004044.

LI, B R, B LT Legumain 7 2 M & Ik 45 & 1F
A PRARIL)] T AREE, 2016, 37(19) : 2929-2931.
Wang F,Li C,Ding FH, et al.Increased serum TREM -1 level is
associated with in—stent restenosis, and activation of TREM - 1

promotes inflammation, proliferation and migration in vascular
smooth muscle cells [ J]. Atherosclerosis,2017,267(11) ; 10-18.
McCutcheon K, Triantafyllis AS, Bennett J, et al. Unusually
aggressive immature neo — intimal hyperplasia causing in — stent
restenosis| J | .Cardiovasc J Afr,2017,28(6) :404-405.

Mijovski MB, Boc V, Fonovic UP, et al. Increased Plasma
Cathepsin S at the Time of Percutaneous Transluminal Angioplasty
is Associated with 6 —Months ~ Restenosis of the Femoropopliteal
Artery[ J].J Med Biochem,2018,37(1) :54-61.

B R, SR, S AV FRE S X R B Pk R A
FEBRAE S0 KTk BT SR 3 LT U B 9T [ 0] b XL i 2 8
2k ,2018,35(3) :211-215.

Burns — Kurtis CL, Olzinski AR, Needle S, et al. Cathepsin S
expression is up — regulated following balloon angioplasty in the
hypercholesterolemic rabbit [ J ]. Cardiovasc Res, 2004, 62:610-
620.

Hong YJ,Jeong MH, Ahn Y, et al.The efficacy and safety of drug—
eluting stents in patients with acute myocardial infarction: results
from Korea Acute Myocardial Infarction ( KAMIR) [ J]. Int J
Cardiol ,2013,163(1) :1-4.

SRR RS S B, 45 O TR BE B 3 e AR 3 Ik 25 4 3¢
B NG MG HEINZR C AR o XCo i 55 242 B 30 10 55905 22 Y
BAEL ] E TR SRS, 2010, 14(13) .
2403-2406.

[24]

[25]

[26]

[27]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[40]

[41]

[42]

Cheng XW, Kuzuya M, Sasaki T, et al. Increased expression of
elastolytic cysteine proteases, cathepsins S and K, in the neointima
of balloon—injured rat carotid arteries [ J].Am J Pathol, 2004,
164, 243-251.
Cheng XW, Shi GP, Kuzuya M, et al. Role for cysteine protease
cathepsins in heart disease: focus on biology and mechanisms with
clinical implication [ J]. Circulation,2012,125,1551-1562.
Shi HT, Wang Y, Jia LX, et al. Cathepsin S contributes to
macrophage migration via degradation of elastic fibre integrity to
facilitate vein graft neointimal hyperplasia [ J ]. Cardiovasc Res,
2014,101 :454-463.
Wu H, Cheng XW,Hu L, et al.Cathepsin S Activity Controls Injury
- Related Vascular Repair in Mice via the TLR2 — Mediated
p38MAPK and PI3K — Akt/p — HDAC6 Signaling Pathway [ J].
Arterioscler Thromb Vasc Biol ,2016,36:1549-1557.
Donners MM, Bai L, Lutgens SP, et al.Cathepsin K Deficiency
Prevents the Aggravated Vascular Remodeling Response to Flow
Cessation in ApoE—/— Mice[ J].PLoS One,2016,11; ¢0162595.
Novinec M, Grass RN, Stark W], et al.Interaction between human
cathepsins K,L,and S and elastins ; mechanism of elastinolysis and
inhibition by macromolecular inhibitors [ J].J Biol Chem, 2007,
282:7893-7902.
ki BB, AT 21 U G5 0 LT ) 6 R 1 I 50 3
[J]. 2R 2 ,2017,46(12) : 182-188.
Wu H, Du Q, Dai Q, et al. Cysteine Protease Cathepsins in
Atherosclerotic Cardiovascular Diseases[ J ].J Atheroscler Thromb
2018,25:111-123.
Izumi Y, Hayashi M, Morimoto R, et al. Impact of circulating
cathepsin K on the coronary calcification and the clinical outcome
in chronic kidney disease patients [ J]. Heart Vessels, 2016, 31
(1):6-14.
Cheng XW, Obata K, Kuzuya M, et al. Elastolytic cathepsin
induction/activation system exists in myocardium and is
upregulated in hypertensive heart failure[ J ].Hypertension, 2006,
48(5) :979-987.
Petrera A, Gassenhuber J, Ruf S, et al. Cathepsin A inhibition
attenuates myocardial infarction — induced heart failure on the
functional and proteomic levels[ J].J Transl Med,2016,14 (1)
153.
Janga SR, Hamm — Alvarez SF.PP2A: A novel target to prevent
cathepsin S—mediated damage in smoking—induced COPD[J].Am
J Respir Crit Care Med,2019,200( 1) :6-8.
Ortega— Gomez A, Salvermoser M, Rossaint J, et al. Cathepsin G
Controls Arterial But Not Venular Myeloid Cell Recruitment[ J].
Circulation,2016,134(16) :1176-1188.
Payne CD, Deeg MA, Chan M, et al. Pharmacokinetics and
pharmacodynamics of the cathepsin S inhibitor, LY3000328, in
healthy subjects[ J].Br J Clin Pharmacol,2014,78.1334-1342.
Sjoberg S, Shi GP.Cysteine Protease Cathepsins in Atherosclerosis
and Abdominal Aortic Aneurysm[J].Clin Rev Bone Miner Metab,
2011,9:138-147.
Wuopio J, Hilden J, Bring C, et al.Cathepsin B and S as markers
for cardiovascular risk and all — cause mortality in patients with
stable coronary heart disease during 10 years:a CLARICOR trial
sub=study [ J].Atherosclerosis,2018,278.97-102.
Dencker M, Tanha T, Karlsson MK, et al. Cystatin B, cathepsin L
and D related to surrogate markers for cardiovascular disease in
children [J].PLoS One,2017,12(11) ;e0187494.
Fang W, He A, Xiang MX, et al.Cathepsin K-deficiency impairs
mouse cardiac function after myocardial infarction[ J].J Mol Cell
Cardiol ,2019,127.44-56.
A SRR AR G S O L R I F T L) ] b
D ILAEREIEIC,2014,12(9) :856-859.

( Wk H 3#$:2019-05-15)

(AR3CHi%H: D)



