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[ Abstract)

diseases are significantly correlated with the pathogenesis of cancer. Patients with atherosclerosis have a higher probability of developing

Atherosclerotic diseases and cancer pose a serious threat to human health. Clinical studies have shown that atherosclerotic

cancer than those without, and the cancer population has a remarkably higher probability of developing atherosclerotic diseases when
compared with the non-cancer population. Atherosclerotic diseases and cancer seem to be two independent diseases, but there are
certain association in their pathogenesis. The two not only have common risk factors, but also have related molecular mechanisms.
Because of the importance of the two diseases to human health, the correlations between them and their mechanisms have attracted
increasing attention.

atherosclerosis; tumor; correlation; mechanism

[ Key words]
Corresponding author: HU Shun-Ying, E-mail. hsylily@ 163. com

Jilioeg B 3 A8 2l KOG R T AL 1 A B e 2
LA, Bl ok e 5 AL 1R 1 5 b g X A R 2 5
F AR A B AL H 55 515G, A SOx
FFE R T LRI

1 BhRRMHFRE L M A PN & 4 B KB

FeEME PR LT R0 AR EIE TR0 86% ,
R TASL S RO LA B R AR
O IR R 5 e R 2019) , v LG LA 9 Bl 3R
AR R0 A SR ) B, ST I ST ) 7 R Pk
R BRI L A R R A TR AT
AT BT B, SR L AR KL 3. 30 42,

Hfil A 1300 J7, 5600 1100 J7, fili J 2 00 JE
500 J7 .0 1 5E 5 890 T, RO BIE 250 T, St
KAECHERG 200 T7, T BCah Bk % 4 530 7, & I
2.45 42[” o 2017 AF A [E Ay P O AR (years of life
lost, YLLs ) 9 F 3= BEA0 T 5t A2 A X e ol 4 o0
FIEST A9 12 L 25 e il RS ke
Z BTN /U X045 955 R R o 8 A 6] — A A
P Sl IKOR A R Ak B SR JREAE 1) XGRS B o i

s HER . 2020-12-15; B¥EZ HHEA. 2021-03-02
BIE1EE: WY, E-mail; hsylily@ 163. com

1.1 ZhEKAEREUMERRBERLMEREA S

Sk SR EERE AL PR B 17 T2 B A B OE L
LA SRR, 5 L AE B T S AR RO e Sk 22 g
el i 5 1 ACAE AR B0 , 5 B AL R Bl ks |
SEEAR Bk o5 s RO Sl kA A — 0 BA A7) B
G, R T VEAR B K ok A B 1k A8 ORI R EAE 14 K
AR AR I T A7 A 2l K oG R B A R il A R
(BN EBhkop i e AR 3l ks i R ok JE 3 ke )



PRI AR BV EPRZE 2022 4F 1 28 H %521 4 55 1 # Chin J Mult Organ Dis Elderly, Vol. 21, No. 1, Jan. 28,2022 - 73 -

it 32005 il I 45 B e R AT AR R
I, S RERE AL O M4 3 0 R 5 & B IRE &
95 RS AR SRS B Ak M. O 1A W06 B 1Y 2 A5 1A
b 5T 2 W B koo R R Ak R I Y 5 1 A
2zl W R, 4% ~ 10% (1) 2.0 TR 3 k& A1
ol P i af O O G BB A R RE R LT R
FEA R, O U BE 0] 0 L 98 1 & R i A S
PEFET-R, EEHLH O WUEIETS S 4 Br e £
Dy A o A A T LA B0 4 2 1L 3R 8 v 1Y)
200 6 T G A Ry G I RR S, A5 S B A
2 —J5 LA B 7 G052 5 B A0 B g R
i, 55— ThT BAAZ A A 42 S VR 8 e e | 3
Pl 240 — o ol P e, AN T A% A S
1.2 MEREIPRREEUMERRE £ RIES
244 b g o JU G 2 1 DR % g A5 28 T EIAR
Fip R 216 B K 4 v, A bR R AR K
AEAE TR IR T R OG0 B IR &R H £ 51 A
TIER . BHAT, AT 2 0 56 & BT ia 7
5 B0 I I 22 0 932 3R, LA b R 6 T BT
SEAYO M O, S R RS IR
58 7%, JBCTT (5 M 50 Je 93 35 e bR s Jok o 725 e
TeHCT LR MR R I e E Ay S E
it Jegs FE R L O AR R L A, SR AT AT
IR AT & I 55 B0y Ik ok A Rl A 3 95 ) 1) B 2 AR
KM AATE , 7E—TXF 1877 il TCAE MR
BT, RERITH RS E R HE K
A S koA B R AR A R R R RS E R R A
1.5 1%, B s sh ko FERE AL 5 25 5 M g ) & Ak
A H o8 T g HR G Sk bk o i -
FIRREE R B E R L4500 X R,
X 29 20y Jok ks A it Ak K8 2, A 4 3 B ik N i - 2
TR Rl DU 485 M B A M T g

2 BHEKRFEEREN AR E & £ HHXH

HLl

Sl K RERTE A 8 15 A0 A 30 o DA A S T
ST PP, TR IR R 2R B AR KI5 55057
TR A R 5 AHRRER 22 (9T s 38 RIRFEAE
H 0 B DG SXRIORE DG PR T g ATL i A 15 3
KM A, BFFE R , Sl RE AR A 1505 5 i
TAAFAEIEA 10 &L, 0 FE 2 6] 1) 6 PR 2 L SR
IRAS MR TR A | AN BT AR I AT A
2.1 HEEMNERESE

i ge 1 3 Jok o A 18 Lk B A 1 22 [ 1 e
R,y AR ST R B IR IR IR
TN L N2 N G TS o

WA TE SR RAERE AR | I — R
HERYSER R A TR S Dk ok R R A O i
TRINFET- S O L 1 1.6 £517 . FE Gtk sed
ARBIPKERBAENTE b | A7 WA Sk 18 F8 5 L TR A s
AR BRI N T 3 A

— LY S TP B AR DG AR R L I
BHIKREREAY, | XURIAS Rl g (nzl i)
SFKFAERE AR A, AR B LE I 2 ke
AR o T8 P N g T A e 5 446 28 s MV 3R 32 4 P
PEFUIRIE A A AR AR INAT G AL FI BT A 1 M B 7L
IR B 235 Jm R A DG ME PR AR AR T 6 1 A 2L
JidE IR B R RBE T U S T 309
2.2 RIE

ZIWITE B, SAELES DKL K LE i e
PR E AR SRR B SR
PRy | B2 o] AR TS 722 1l L R, e 2y
EETR AR AN ) S JAE AN i AL S
RAEDEH AR R AN PR R BRI A 5 R T
EARHEER . EMbR & A R v, BAZ At A 2 1
AN, AT R AN K R AR R 2 AR
SRR ST 87355 Wi v 0, LA e e g DR = 22 S
AR AEARZ IS 75 g 0 B A B2 B it 5 0 e
RIERAS 1 K A AR R ), RIARHEL ST ]
VABHIBT AR R 1 B Soniigte, R HI-R IR EL RS TR
7T LAREAR L O N UREFE RO U5 S i A 8 R
E S22 IR A AR R S E BN kS R Ak A
PRI R R R P A2
2.3 HREEESAT

ARG AR T, R AR AR A
BRI, PAEREE P 0 O o R EUME | [A] d
55560k 3 Jk oG R B B 1 R AR R A T
DAL R LS FULAH 6 RITES  4 EL F  A , Ad
R 30E B ok o8 A A Ak B e R e ) & S AR
FEG AN TR PR R 78 S0 bk ok A B AL FNRERE 1
R EEE

— TR R A AR/ BB BIF S b s
SR W Y 2 A %) — o ) T 4 o) 590 2 0, s B
I3 40 680 1 B T 410 140 3 Bk A AL A S
K F-«kB (nuclear factor-kB, NF-kB) Fl B 21 g j#f &£
oA -2 P TR AR BUR ) i 35 45 07 2 7 28 J LD
AN]SR AT LGRS 308 7 gl koo A A A A
SEERE P TS R
2.4 |EWRH

SEUT 7 R T A AR R T 1 R AR O - Y 4
TR TP ARU R P P R 056, 465 0 I AR i A — 481k
R, TESI KRR RE A 28 3] | B N S fL i



<74 WIRBAEZAVEPYRAGE 20224F 1 H 28 H 2521 45 S5 1 ] Chin J Mult Organ Dis Elderly, Vol. 21, No. 1, Jan. 28, 2022

— AL A A W2 T 208 BE rp P LR N B 240 B )
B2 o — Ty, AR S DNA ASRRGE MR
HIIEAL LA S DNA GBS LN e 1 e 2R 25 DT AH
K, WD T AT G T P E S W Z 142 5 DNA
FAZ MBS TR HERERE Y KAz o BRI, S8 A 38
CEGEIGS A LE MR /NN IR L § P reo]
ks R R Ak AN RE R R ) — MR R
2.5 FEMERK

TE b 968 F0 3l ok ok B B Ak P 5 0 OB B5ET
A A8 S R D AR KA b 1 SR AR R R AR A
Z M =1 (lectin-like oxidized low density lipoprotein
receptor-1, LOX-1) i & b i i 48 N B A KA
(vascular endothelial growth factor, VEGF) fig #f 25 [
ek, T R OB AR A A R IR Y kO
A AR R B A LA Y SRR PR A 9 A0 i
MR B8 11 S0 SOR 3 SR R R AT R R L )
B Sl DK s AR A SR B P B89 1M 488 i, S BN 1Y
PR EE £ 20 A 50 AR SR AL T — A EE ARG A
FRL o AR i 5 S s, B ™ T Y 25 4 AN )
RS, R PVE R IR E N ELRN R ST
PR P 1 KA B Ak O i ST
2.6 HftiEZx
2.6.1 MR EENRE IR K AR R &
FH [# 5 (low-density lipoprotein cholesterol , LDL-C )
KT T e AR 0 i XUBG 388 55 g PR s
A3 77 WA AR U SR VR A0 A T Y LDL-C
AR B PR s AR AE AL URL , LDL-C /K V- , 3l ik
SRR L FE BB , BLAh, LDL-C K- TS 5 450
958 LRI AN LR XU T 2 22 T A A IR AR OGS
LDL-C 7] DA A (L B i 200 Hh vy 240 1 5 %
R 28 B i i A Ok e HE L AR g 0 JE 0 logistic
U504 A B, IF 5632 5 LDL-C /K- WA,
ARSI K i 988 855 1008 LDL-C /K ~F- W1 &
TRFEERS ) K gt
2.6.2 IMEEFEFE LOX-1  LOX-1 ZEA B4 T &R
IRARA, 72 A\ 3l bk s R A8 b v I A8 P B2 R ik B
P R, LOX-1 78 B 4L 40 i kA i
Thim, o 55 B R U A A RS AR e
EMBL %8s e v, xd 2 [H 323k B3 9 950 A9 4
HOREIEAT meta 23 HT, 45 5 7R, 57% 1 9 e 98 Fn ey
U AN 119% FLIR I 20 | 109% fili s 240 0 F1 209 25
HIBEm A LOX-1 KT

Bt NATTRT B0 ok AR B P 92 9 5 e 9 1) O
T, Ok B 22 BORITSE W7, Sl DKok R R A 5 A e
AR RIRAHDG . A RIIFFE 4 R 5E s FeAT, ik ok
FERE AL PR R0 8 0 R 0 A e, R0 1l 8 R

o DR DXL 2R A= A s 0 AR KU, A 4 A A g
I i A5 SR, MR DRI, 5 Al P O 4 TR A7 A Ak
(9 BT LB A, TP 1039 2 A A 2 i [R] AR B
SR TR RAE I AL R AR Bh RS B R O
Z RIS S [ 9 o RS PR 3%, A R 56 B9 0
HLA 3 EEXT R R R AT VDB AR VT, S A
BRI 5 IS R B e R St bR AU (9 42 2 ik
BEAAFIE K BUS MR E

[ &% k]

(1] Mg, o Ja RA I8 P 11 i A o 252 5 Iy 81 2% e — 4
BTG YARMAEDFFE [ D], AL5e LTI A BE B, 2019.

Guo J. Risk factors for stroke and compliance to secondary
preventive drugs in Chinese residents with chronic diseases[ D].
Beijijg: Peking Union Medical College, 2019.

[2] UML) S ip. of O e Sl 20191 ].

M MAERZ R, 2020, 39(10) : 1157-1162. DOI; 10. 3969/]. issn.
1007-5062. 2020. 10. 001.
Editorial Office of Journal of Cardiovascular and Pulmonary Diseases.
Annual report of cardiovascular health and diseases in China
2019[J]. J Cardiovasc Pulm Dis, 2020, 39(10) . 1157-1162.
DOI: 10. 3969 /j. issn. 1007-5062. 2020. 10. 001.

[3] Zhou M, Wang H, Zeng X, et al. Mortality, morbidity, and risk
factors in China and its provinces, 1990-2017. a systematic analy-
sis for the Global Burden of Disease Study 2017 [ J]. Lancet,
2019, 394 (10204 ). 1145-1158. DOIL; 10. 1016/s0140-6736
(19)30427-1.

[4] Handy CE, Quispe R, Pinto X, et al. Synergistic opportunities in
the interplay between cancer screening and cardiovascular disease
risk assessment: together we are stronger[ J]. Circulation, 2018,
138(7) : 727-734.DOL: 10. 1161/ circulationaha. 118. 035516.

[5] Suzuki M, Tomoike H, Sumiyoshi T, et al. Incidence of cancers
in patients with atherosclerotic cardiovascular diseases[ J]. Int J
Cardiol Heart Vasc, 2017, 17:11-16. DOI; 10. 1016/]. ijcha.
2017. 08. 004.

[6] Aboumsallem JP, Moslehi J, de Boer RA. Reverse cardio-oncology
cancer development in patients with cardiovascular disease[ J]. ]
Am Heart Assoc, 2020, 9(2): e013754. DOL. 10. 1161/jaha.
119.013754.

[7] Rodriguez-Ramos MA, Santos-Medina M. Sudden intra-hospital
death after acute myocardial infarction in Cuba in the last three
years. Analysis of institutional records [ J]. Arch Cardiol Mex,
2020, 90(3) : 341-346. DOI. 10.24875/acm. 20000008.

[8] Koelwyn GJ, Newman AAC, Afonso MS, et al. Myocardial infarc-
tion accelerates breast cancer via innate immune reprogramming| J |.
Nat Med, 2020, 26(9): 1452-1458. DOI. 10. 1038/s41591-
020-0964-7.

[9] Harinstein ME. Evaluating the severity of coronary artery disease
in patients treated with chemotherapy: the further need for cardio-
oncology[ J]. Arq Bras Cardiol, 2020, 114 (6):1013-1014.
DOI:; 10. 36660/ abc. 20200408.

[10] Mladosievicova B, Petrikova L, Valaskova Z, et al. Atherosclerosis
in cancer patients [ J]. Bratisl Lek Listy, 2019, 120(9): 636—
640. DOI; 10.4149/BLL_2019_105.

[11] Hu S, Gao H, Zhang J, et al. Association between radiotherapy



FRAB AR BV EPRZRE 2022 4F 1 28 [ 4521 % %5 1 8§ Chin J Mult Organ Dis Elderly, Vol. 21, No. 1, Jan. 28, 2022

<75 -

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

and anatomic severity of coronary artery disease: a propensity score
matching comparison among adult-onset thoracic cancer survivors[ ] ].
Cardiology, 2018, 140(4) ; 239-246. DOL: 10. 1159/000492108.
Yang Q, Chen Y, Gao H, et al. Chemotherapy-related anatomical
coronary-artery disease in lung cancer patients evaluated by
coronary-angiography SYNTAX score [ J ]. Arq Bras Cardiol,
2020, 114(6) :1004-1012. DOI; 10. 36660/ abc. 20190201.

Kim BJ, Kim JY, Chang DK, et al. Coexistence between carotid
artery stenosis and colorectal adenomatous polyps in middle-aged
men[J]. Digestion, 2010, 81(1): 20-26. DOIL. 10. 1159/000217451.
Yamaji Y, Yasunaga H, Hirata Y, et al. Association between
colorectal cancer and atherosclerotic diseases: a study using a
national inpatient database in Japan [ J]. Dig Dis Sci, 2016,
61(6): 1677-1685. DOL: 10. 1007/s10620-016-4041-5.

Chan AO, Jim MH, Lam KF, et al. Prevalence of colorectal
neoplasm among patients with newly diagnosed coronary artery
disease[ J]. JAMA, 2007, 298 (12). 1412 -1419. DOI: 10.
1001/jama. 298. 12. 1412.

DiRenzo D, Owens GK, Leeper NJ. " Attack of the clones" ; commo-
nalities between cancer and atherosclerosis[ J]. Circ Res, 2017,
120(4) : 624-626. DOI; 10. 1161/ circresaha. 116. 310091.
Herrington W, Lacey B, Sherliker P, et al. Epidemiology of athero-
sclerosis and the potential to reduce the global burden of athero-
thrombotic disease [ J ]. Circ Res, 2016, 118 (4): 535-546.
DOI. 10. 1161/ CIRCRESAHA. 115.307611.

Argolo DF, Hudis CA, Iyengar NM. The impact of obesity on
breast cancer[ J]. Curr Oncol Rep, 2018, 20(6) :47. DOI. 10.
1007/511912-018-0688-8.

Raposeiras Roubin S, Cordero A. The two-way relationship
between cancer and atherosclerosis[ J]. Rev Esp Cardiol ( Engl
Ed), 2019, 72(6) : 487-494. DOI. 10. 1016/]. rec. 2018. 12. 010.
Fatkhullina AR, Peshkova 10, Koltsova EK. The role of cytokines
in the development of atherosclerosis[ J]. Biochemistry ( Mosc) ,
2016, 81(11): 1358-1370. DOI. 10. 1134/s0006297916110134.
Pittet MJ, Swirski FK. Monocytes link atherosclerosis and cancer[ J ].
Eur J Immunol, 2011, 41(9): 2519-2522. DOI. 10. 1002/
eji. 201141727.

Tapia-Vieyra JV, Delgado-Coello B, Mas-Oliva J. Atherosclerosis
and cancer: a resemblance with far-reaching implications [ J].
Arch Med Res, 2017, 48(1) . 12-26. DOI. 10. 1016/j. arcmed.
2017.03. 005.

Libby P, Okamoto Y, Rocha VZ, et al. Inflammation in athero-
sclerosis: transition from theory to practice [ J]. Circ J, 2010,
74(2) . 213-220. DOI; 10. 1253/ circj. ¢j-09-0706.
Vidal-Vanaclocha F. Inflammation in the molecular pathogenesis of
cancer and atherosclerosis| J]. Reumatol Clin, 2009, 5(Suppl 1) ;
40-43. DOI:; 10. 1016/j. reuma. 2008. 12. 008.

Puri R, Ballantyne CM, Hoogeveen RC, et al. Lipoprotein(a)
and coronary atheroma progression rates during long-term high-
intensity statin therapy; insights from SATURN[J]. Atherosclerosis,
2017, 263:137-144. DOI; 10. 1016/j. atherosclerosis. 2017. 06. 026.
Milojevic M, Head SJ, Parasca CA, et al. Causes of death follow-
ing PCI wversus CABG in complex CAD: 5-year follow-up of
SYNTAX[J]. J Am Coll Cardiol, 2016, 67(1): 42-55. DOI;
10. 1016/j. jacc. 2015. 10. 043.

Narula J, Nakano M, Virmani R, et al. Histopathologic characte-

ristics of atherosclerotic coronary disease and implications of the

[29]

[30]

[32]

[33]

[35]

[37]

[38]

[40]

[41]

[42]

findings for the invasive and noninvasive detection of vulnerable
plaques[ J]. J Am Coll Cardiol, 2013, 61(10). 1041-1051.
DOI: 10. 1016/]. jacc. 2012. 10. 054.

Schwartz SM, Murry CE. Proliferation and the monoclonal origins
of atherosclerotic lesions[ J]. Annu Rev Med, 1998, 49.437 -
460. DOI; 10. 1146/ annurev. med. 49. 1. 437.

Chang BD, Watanabe K, Broude EV, et al. Effects of p21Wafl/
Cipl/8Sdil on cellular gene expression: implications for carcino-
genesis, senescence, and age-related diseases [ J]. Proc Natl
Acad Sci U S A, 2000, 97(8): 4291-4296. DOI. 10. 1073/
pnas. 97. 8. 4291.

Giovannini C, Scazzocchio B, Varl R, et al. Apoptosis in cancer
and atherosclerosis: polyphenol activities[ J]. Ann Ist Super Sanita,
2007, 43(4) . 406-416.

Arai S, Shelton JM, Chen M, et al. A role for the apoptosis inhibi-
tory factor AIM/Spalpha/Api6 in atherosclerosis development[ J].
Cell Metab, 2005, 1(3): 201-213. DOI; 10. 1016/]. cmet. 2005.
02. 002.

Dlamini Z, Tshidino SC, Hull R. Abnormalities in alternative splic-
ing of apoptotic genes and cardiovascular diseases[ J]. Int J Mol
Sei, 2015, 16(11): 27171-27190. DOI; 10. 3390/1jms161126017.
Venables JP, Klinck R, Koh C, et al. Cancer-associated regula-
tion of alternative splicing[ J]. Nat Struct Mol Biol, 2009, 16(6) :
670-676. DOI; 10. 1038/nsmb. 1608.

Hoeben A, Landuyt B, Highley MS, et al. Vascular endothelial
growth factor and angiogenesis[ J]. Pharmacol Rev, 2004, 56(4) ;
549-580. DOI; 10. 1124/pr. 56. 4. 3.

Kapoor P, Deshmukh R. VEGF: a critical driver for angiogenesis
and subsequent tumor growth ; an THC study[ J]. J Oral Maxillofac
Pathol, 2012, 16(3): 330-337. DOI. 10.4103/0973-029x. 102478.
Folkman J. Tumor angiogenesis; therapeutic implications [ J].
N Engl J] Med, 1971, 285 (21): 1182 - 1186. DOI: 10.
1056/nejm197111182852108.

Parma L, Baganha F, Quax PHA, et al. Plaque angiogenesis and
intraplaque hemorrhage in atherosclerosis[ J ]. Eur J Pharmacol ,
2017, 816:107-115. DOI; 10. 1016/]j. ejphar. 2017. 04. 028.

Tao H, Huang J, Yancey PG, et al. Scavenging of reactive dicar-
bonyls with 2-hydroxybenzylamine reduces atherosclerosis in hyper-
cholesterolemic Ldlr™™ mice[ J]. Nat Commun, 2020, 11(1):
4084. DOI; 10. 1038/s41467-020-17915-w.

Balzan S, Lubrano V. LOX-1 receptor: a potential link in athero-
sclerosis and cancer[ J]. Life Sci, 2018, 198.:79-86. DOI; 10.
1016/j. 1fs. 2018. 02. 024.

Gallagher EJ, Zelenko Z, Neel BA, et al. Elevated tumor LDLR
expression accelerates LDL cholesterol-mediated breast cancer
growth in mouse models of hyperlipidemia[ J]. Oncogene, 2017,
36(46) : 6462-6471. DOI: 10. 1038/0nc. 2017. 247.

Wang C, Li P, Xuan J, et al. Cholesterol enhances colorectal
cancer progression via ROS elevation and MAPK signaling pathway
activation| J ]. Cell Physiol Biochem, 2017, 42(2); 729-742.
DOI. 10. 1159/000477890.

Kataoka H, Kume N, Minami M, et al. Expression of lectin-like
oxidized LDL receptor-1 in human atherosclerotic lesions[ J]. Ann
N'Y Acad Sei, 2000, 902328 -335. DOI. 10. 1111/j. 1749-
6632. 2000. th06333. x.

(%#. RAER)



