- 246 - PR TR =27 2025 4E55 52 #4585 2 ] Modern Preventive Medicine, 2025, Vol. 52, NO.2

ERSEWTA -

1 24 AN A i 15 R 5 o ML 5 1
BETHYAH G A 52

MR R B, B, FMEY, TR 4A, AEE,
EE, R gD fFapl?
L BRI A AR, 7R )M 51051552, R EIBERFRFE AL TAE B
3. M BERIREMBT RE ANRER (T HRAE EER2ER) KEWE 0

WE. B FXHRITRE TSGR A AN NG IR ( circulating monounsaturated fatty acids, ¢cMUFAs) 5.0 I8 4
ST ZRIMNC R, HiE TFFEHA 36 254 2% [ UK Biobank .0 Il 45 52956 (8 &, SR Cox LU 451 XU A5 70 4 5%
cMUFAs 5.0 iU BRAET BRI P O BERRFE T 2 30T JEIESL T MR FET- Z B R, 0 8, 4
BORPR P = RBEAAR R - RV CR IR AT WA T BURIE ST, SR cMUFAs 5.0 PR AE T (HR =
1.504, 95% CI:1.261 ~ 1.794) , S i .0 WE S SET- (HR = 1.572, 95% CI:1.265 ~1.953 ), RESE T (HR = 1.291,
95% CI:1.109 ~1.502) , & HAET- (HR = 1.556, 95% CI:1.419 ~ 1.705) L IEAI X (B 54 b T- LB E L (P =
0.582) . FRAHIME=RAES BN cMUFAs 5.0 MU S IE T- AR AL L R (P < 0.001) o 3V 443 B 28 W AE o pE Al
LTI , cMUFAs 5 @ RAET 10 G A B 4 5 78 50 % DL R4, cMUF As 55 B ifin MO JJERE 58 T 10 SC B TR
. &t O EREE T, cMUFAs K FHE 5.0 A SR AL TS (Bl v O BB 6 T SR AEAE T A 2 BB T 1Y
SRS 3G INAE DG, 9 X Fh oG R I ARt ka3

AR G PR TR TR 5 O ML B SR AET s Cox LB KUBS AR 5 B4 57 B 4%

FESES R4 XEEERE:A XE4S:1003 -8507(2025)02 -246 - 08

DOI;10. 20043/j. cnki. MPM. 202408267

Circulating monounsaturated fatty acids and cardiovascular — specific

death in cardiovascular patients
CHEN Zi —ying” , NI Ming - xing, LI Jia —xuan, NIU Yi —lin, LI Hui —xian, ZHENG Hai - qing,
LI Qing, LI Jia — mei, LIANG Hui - ying
* School of Public Health, Southern Medical University, Guangzhou ,Guangdong 510515, China
Abstract: Objective  To evaluate the associations between circulating monounsaturated fatty acids ( cMUFAs ) and
cardiovascular — specific death using epidemiological methods. Methods  This study included 36 254 patients with
cardiovascular disease from the UK Biobank. Cox proportional hazards models were employed to examine the associations
between ¢cMUFAs and various fatalities, including cardiovascular death, ischaemic heart disease death, stroke death, cancer
death, and all — cause death. Moreover, the study examined the dose — response relationship between ¢cMUFAs and outcomes
using quartiles, deciles, and restricted cubic splines. A subgroup analysis was conducted to validate the effects of cMUFAs on
cardiovascular — specific deaths across different subgroups. Results A positive correlation was observed between cMUFAs and
all — cause death (HR =1.556, 95% CI.1.419 - 1.705), as well as CVD (HR =1.504, 95% CI.1.261 —1.794), THD
(HR=1.572, 95%CI.1.265 - 1.953) , and cancer death (HR =1.291, 95% CI.1.109 - 1.502). However, no significant
association was found between ¢cMUFAs and stroke death (P =0.582). The study revealed the existence of non — linear
relationships between cMUFAs and cardiovascular — specific death. Subgroup analyses indicated that the association with all —
cause death was more pronounced in females and current smokers. Furthermore, individuals aged over 50 years demonstrated a
more pronounced correlation with IHD death. Conclusion In patients with cardiovascular disease, elevated levels of cMUFAs

are associated with an increased risk of CVD death, IHD death, cancer death, and all — cause death. This association
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demonstrates a non — linear correlation trend.

Keywords : Circulating monounsaturated fatty acids; Cardiovascular - specific death; Cox proportional hazards model;

Restricted cubic spline
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Table 1 Baseline characteristics of the UK Biobank participants according to the quartile of cMUFAs

i H EINi] Q1 Q2 03 Q4 P
n 36 254 9 063 9 064 9 063 9 064
AR () (x %) 59.23 +7.18 59.16 +7.58 59.54 +7.05 59.56 £6.96 58.66 £7.07  <0.001
PER =5 [n(%) ] 19 364(53.4) 5244(57.9) 4625(51.0) 4572(50.4) 4923(54.3)  <0.001
i (mm Hg) (x +5) 144.85 +18.56  141.87 £18.74  144.71 +18.44  146.24 +18.33  146.56 £18.35  <0.001
BMI(kg/m?) (x +5) 29.12 +5.14 27.88 +4.97 28.60 +5.09 29.49 £5.10 30.48 £5.03  <0.001
JH [ B ( mmol/L) (x +5) 5.40+1.19 4.67 +0.95 5.28 +1.02 5.60 +1.08 6.03+1.23  <0.001
H il =1 (mmol/L) (x %) 1.89+1.07 1.08 +0.41 1.46 £0.51 1.96 £0.66 3.07+1.21  <0.001
B NS (mmol/L) (x +5) 1.38 £0.37 1.42+0.38 1.44 £0.39 1.37 £0.37 1.28 £0.33  <0.001
K% N8 11 (mmol/L) (x £5) 3.35 £0.89 2.81 £0.70 3.26 £0.77 3.52 +£0.83 3.79£0.93  <0.001
HEI A FIRIER (mmol/L) (x +5) 2.88 £0.86 1.97 +0.24 2.51£0.13 3.02 £0.17 4.04+0.70 <0.001
PEHR Z ARG TR (mmol /L) (x +5) 4.87+0.82 4.15£0.54 4.70 £0.55 5.05 +0.62 5.57+0.79  <0.001
WHERZS [ n (% ) ] <0.001

H#if 3 642(10.0) 781( 8.6) 782( 8.6) 861( 9.5) 1218(13.4)

M 18 303(50.5) 4 844(53.5) 4752(52.4) 4537(50.1) 4170(46.0)

SEHT 14 309(39.5) 3 437(37.9) 3530(38.9) 3 666(40.4) 3 676(40.6)
RIPIRA [n(% ) ] <0.001

H i 32 836(90.6) 8 083(89.2) 8 209(90.6) 8281(91.4) 8 263(91.2)

PES 1825(5.0) 514( 5.7) 484( 5.3) 423( 4.7) 404( 4.5)

i) 1593( 4.4) 465( 5.1) 371( 4.1) 360( 4.0) 397( 4.4)
BRI = & [n(%) ] 4135(11.4) 1154(12.7) 918(10.1) 964(10.6) 1099(12.1)  <0.001
FiiE =N [n(%) ] 34 128(94.1) 8 180(90.3) 8 520(94.0) 8 705(96.0) 8 723(96.2)  <0.001
205 = K% [(n(%) ) 26 524(73.2) 2717(30.0) 2511(27.7) 2360(26.0) 2142(23.6)  <0.001
IPAQ[n(%) ] <0.001

& 13 804(38.1) 3720(41.1) 3531(39.0) 3313(36.6) 3240(35.7)

& 14 708 (40.6) 3629(40.0) 3736(41.2) 3711(40.9) 3632(40.1)

1 7 742(21.4) 1713(18.9) 1797(19.8) 2040(22.5) 2192(24.2)
FRENFEACY¥) [n(%)] <0.001

<18 000 11261(31.1) 2 721(30.0) 2726(30.1) 2 855(31.5) 2959(32.6)

18 000 ~30 999 10 144(28.0) 2472(27.3) 2 568(28.3) 2 588(28.6) 2516(27.8)

31 000 ~51 999 8276(22.8) 2055(22.7) 2 114(23.3) 2062(22.7) 2045(22.6)

52 000 ~ 100 000 5354(14.8) 1450(16.0) 1320(14.6) 1297(14.3) 1287(14.2)

> 100 000 1219( 3.4) 364( 4.0) 364( 4.0) 364( 4.0) 257( 2.8)
KFBA M/ K) [n(%) ] <0.001

<l 12 631(34.8) 2821(31.1) 3006(33.2) 3235(35.7) 3569(39.4)

2-3 17 425(48.1) 4461(49.2) 4 485(49.5) 4393(48.5) 4086(45.1)

=4 6 198(17.1) 1780(19.6) 1573(17.4) 1436(15.8) 1409(15.5)
BB (A R) [n(%) ] <0.001

<l 6342(17.5) 1571(17.3) 1561(17.2) 1563(17.2) 1647(18.2)

2~3 21 592(59.6) 5271(58.2) 5 402(59.6) 5519(60.9) 5400(59.6)

=4 8 320(22.9) 2220(24.5) 2101(23.2) 1982(21.9) 2017(22.3)




PARTH B B2 24 2025 4F56 52 #4552 1] Modern Preventive Medicine, 2025, Vol. 52, NO.2 - 249 .
(8ek)
yE| EIN Q1 02 3 4 P1AH
Ut AN = [ n(% ) ] 11 131(30.7) 2755(30.4) 2810(31.0) 2811(31.0) 2755(30.4)  0.664
WA HAREE AN TS = [ n( %) ] 16 070(44.3) 4106(45.3) 4083(45.0) 4068(44.9) 3813(42.1) <0.001
T)‘L,—Jmﬂj—:ﬂi#’j Hln(%)] 21 649(59.7) 5412(59.7) 5386(59.4) 5451(60.1) 5400(59.6) 0.783
[ IR JE(n(%)] 863( 2.4) 317( 3.5) 163( 1.8) 183( 2.0) 200( 2.2) <0.001
ma&%ﬁm:%[n(%)j 11 246(31.0) 3529(38.9) 2709(29.9) 2552(28.2) 2456(27.1) <0.001
BENEE G == n(%) ] 14 703(40.6) 4529(50.0) 3585(39.6) 3269(36.1) 3320(36.6) <0.001

XTI, n (% ) 14 3 FELRAs i, H (x £ 5) ik,
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Table 2 Associations between circulating MUFAs and cardiovascular — specific deathsin cardiovascular patients

BB B 1 i 2 e
HR (95% CI) P{E HR (95% CI) P{ﬁ HR (95% CI) P{E
N IKERER S 1.558(1.423 ~1.705) <0.001 1.267(1.146 ~1.400) <0.001 1.504(1.261 ~1.794) <0.001
i i PR O RS 1.670(1.497 ~1.863) <0.001 1.347(1.194 ~1.521) <0.001 1.572(1.265 ~1.953) <0.001
$EP 1.188(0.953 ~1.481) 0.125 1.086(0.856 ~1.378) 0.498 1.121(0.746 ~1.684) 0.582
TR 1.309(1.211 ~1.415)  <0.001  1.147(1.052 ~1.249) 0.002  1.291(1.109 ~1.502) 0.001
2H 1.442(1.376 ~1.512) <0.001 1.215(1.154 ~1.280) <0.001 1.556(1.419 ~1.705) <0.001
&3 cMUFAs PUAMv BOK 5.0 1048 B & O AR R EIE T Z [H] I 56 &R

Table 3  Associations between the quartile levels of circulating MUFAs and cardiovascular — specific deathsin cardiovascular patients

MUFAs JU4H (% LB GRIET SR OISR T et

HR(95% CI) P1E HR(95% CI) P1E HR(95% CI) P1{H
Q1 Ref Ref Ref
Q2 0.907(0.747 ~1.102) 0.326 0.858(0.670 ~1.098) 0.223 1.046(0.695 ~1.574) 0.831
Q3 0.929(0.741 ~1.165) 0.525 0.946(0.716 ~1.250) 0.696 0.800(0.480 ~1.333) 0.392
Q4 1.122(0.829 ~1.519) 0.456 1.016(0.697 ~1.480) 0.936 1.122(0.570 ~2.207) 0.739
MUFAS P04 JEAESET R

HR(95% CI) P1{E HR(95% CI) P
Q1 Ref Ref
Q2 1.227(1.049 ~1.434) 0.011 1.151(1.044 ~1.268) 0.005
Q3 1.253(1.039 ~1.511) 0.018 1.243(1.108 ~1.396) <0.001
Q4 1.458(1.127 ~1.886) 0.004 1.511(1.290 ~1.769) <0.001
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Fig.3 Associations between cMUFAs and cardiovascular — specific deathsusing restricted cubic splines
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Table 4 Associations between ¢cMUFAs and cardiovascular — specific deathsstratified by potential risk factorsin cardiovascular patients
DB B IET Bl WSET
HR(95% CI) P PAH HR(95% CI) P PAH

HTEfER R

R (%)
<50 1.515(1.106 ~2.076) 0.010 0.199 1.539(1.066 ~2.224) 0.021 0.012
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(#:3%)
; LML T it KBTS
ITEfERR N 22 HR(95% CI) Py P HR(95% CI) Pt PAH
=50 1.475(1.190 ~1.828) <0.001 1.566(1.193 ~2.056) 0.001
5
. 1.493(1.220 ~1.826) <0.001 0.803 1.584(1.245 ~2.015) <0.001 0.225
B'g 1.463(1.004 ~2.133) 0.048 1.367(0.819 ~2.281) 0.231
5
= 1.513(1.216 ~1.884) <0.001 0.390 1.561(1.185~2.057) 0.002 0.382
7 1.398(1.034 ~1.892) 0.030 1.495(1.051 ~2.127) 0.025
A e
BMI <30 1.497(1.150 ~1.947) 0.003 0.504 1.674(1.211 ~2.315) 0.002 0.673
BMI=30 1.601(1.263 ~2.028) <0.001 1.545(1.154 ~2.069) 0.003
H T 75 AR
& 1.490(1.217 ~1.825) <0.001 0.331 1.570(1.221 ~2.019) <0.001 0.634
2= 1.457(1.005 ~2.111) 0.047 1.437(0.923 ~2.237) 0.108
H AR IR A
= 1.396(0.905 ~2.154) 0.131 0.563 1.415(0.849 ~2.357) 0.183 0.416
= 1.506(1.241 ~1.827) <0.001 1.578(1.243 ~2.004) <0.001
IR SELLE =N - L - -
HR(95% CI) P{H PAH HR(95% CI) P{H PAH
AR (%)
<50 1.207(0.414 ~3.517) 0.731 0.095 1.484(1.112 ~1.980) 0.007 0.111
=50 1.117(0.718 ~1.737) 0.624 1.194(0.999 ~1.425) 0.050
el
E2) 0.989(0.589 ~1.659) 0.966 0.961 1.249(1.040 ~1.501) 0.017 0.326
T 1.392(0.710 ~2.727) 0.335 1.410(1.066 ~1.864) 0.016
ezl
= 1.168(0.739 ~1.843) 0.506 0.084 1.348(1.135 ~1.601) 0.001 0.172
= 0.829(0.332 ~2.074) 0. 689 1.095(0.793 ~1.513) 0.581
AT e
BMI <30 0.840(0.484 ~1.459) 0.536 0.223 1.441(1.173 ~1.771) <0.001 0.461
BMI=30 1.589(0.850 ~2.970) 0.147 1.130(0.902 ~1.416) 0.289
H i 2 75 A
5 1.009(0.641 ~1.590) 0.968 0.437 1.213(1.021 ~1.440) 0.028 0.056
= 2.019(0.773 ~5.275) 0.152 1.733(1.244 ~2.413) 0.001
H iR A
o 1.233(0.389 ~3.899) 0.722 0. 825 1.026(0.656 ~1.604) 0.910 0.79%4
P 1.102(0.709 ~1.712) 0. 666 1.326(1.128 ~1.559) 0.001
BRI RN .
HR(95% CI) P{H PAH.
(4
<50 1.729(1.458 ~2.051) <0.001 0.067
=50 1.455(1.305 ~1.622) <0.001
531
L 1.494(1.339 ~1.666) <0.001 0.029
4 1.692(1.421 ~2.014) <0.001
P
& 1.649(1.479 ~1.838) <0.001 0. 064
2= 1.319(1.107 ~1.571) 0.002
T e
BMI <30 1.703(1.499 ~1.935) <0.001 0.423
BMI=30 1.439(1.260 ~1.643) <0.001
i 2 75 1 A
= 1.526(1.373 ~1.696) <0.001 0.031
= 1.645(1.360 ~1.989) <0.001
H AT RS
= 1.391(1.096 ~1.766) 0.007 0.556
= 1.573(1.424 ~1.737) <0.001
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Table 5 Sensitivity analyses results

e Lk JH L 2

HR (95% CI) P1E HR (95% CI) P1g
OISR 1.489(1.239 ~1.789) <0.001 1.297(1.003 ~1.677) 0.047
e A O ARG 1.566(1.248 ~1.965) <0.001 1.479(1.085 ~2.017) 0.013
Zrh 1.167(0.763 ~1.786) 0.476 0.708(0.384 ~1.306) 0.268
JEEAE 1.314(1.125 ~1.535) 0.001 1.291(1.054 ~1.580) 0.014
£[H 1.538(1.399 ~1.690) <0.001 1.525(1.343 ~1.731) <0.001

PR L HERR T BTN R TR S 5 2 R 2 SO0 B A s B VR REUR R S 5 AT

BT, I R0 0 4020 b i SCD1 3% 1k 15 48 iE 52 1F A
X, cMUFAs 7KAB 5 1ML & B C Sy 8 IE A 5E,
PLREEE B SCD1 JEPEFN eMUFAs 7K 1] GRAR M 48 i
IO L 1 2 JB 2% o A BN Iy P vk 1) 7 s T i
553 SO S Y R R T i 1) IXURS: Y84 o i i 5 7R
() 2 T v 2 % ULARE 6 55 07 S5CPR 28 90 LD
PR AR E R SR TN R AR O I A ek
JR R H i 2 7 THAE
PUATE, FEAEHE — B R E AR R, &
P8, X — I TH A I RTREYE A5, FEAS LK,
RERE A TR MR BT AT . LA, AR SR AR T %R
ZRH R B2 AF B AR T B ) R DG &R
IR i AT RErE o (EAF— PN AR m 0T
OB B AN T LA R 25 1, X —
R NBFRRAL T 0L fg, PR bk B R E R+
cMUFAs, TMiidENE & MUFAs, G5 58 i 5 s i e
Js 1k J A LS MUFAs 7K, DI 8 1 R 58 45 1L 1)
R . SR, AR RBAFAE —E R R 58,
ZA GRS T UKB B B A HE, 7200 5% 25 3 M
B S . A, RS EIR N R AT T
Iz (R ATE SR T R AE A6 R 0 TR R 1 5% R TR 2% 3K
N7, 33X 1] B R M 45 S 0 i R
FlERmRAER AR 5 5

S Z 3k

[1]  Roth GA, Abate DG, Abate KH, et al. Global, regional, and
National age — sex — specific mortality for 282 causes of death in 195
countries and territories, 1980 - 2017 a systematic analysis for
the Global Burden of Disease Study 2017 J]. The Lancet, 2018,
392(10159) : 1736 —1788.

Fatlk 3K, T, %5 19902019 4t L 45 B A AT IR
B L B RIS 71 . o R A RH B 200427 (2) 1233
—244.

Yang J, Zhang Y, Ma T, et al. Epidemic status, disease burden
and prediction of cardiovascular diseases in China, 1990 - 2019
[J]. Chinese General Practice, 2024, 27 (2): 233 -244. (In
Chinese)

Townsend N, Kazakiewicz D, Lucy wright F, et al. Epidemiology
of cardiovascular disease in FEurope [ J ]. Nature Reviews

Cardiology, 2022, 19(2) . 133 —143.

[4]

[10]

[11]

[13]

[14]

[15]

[16]

Bansilal S, Castellano JM, Fuster V. Global burden of CVD: focus
on secondary prevention of cardiovascular disease[ J]. International
Journal of Cardiology, 2015, 201 Suppl 1; SI -S7.

Gabulova R, Marza — Florensa A, Rahimov U, et al. Risk factors
in cardiovascular patients: Challenges and opportunities to improve
secondary prevention[ J]. World Journal of Cardiology, 2023, 15
(7): 342 -353.

Hall SL, Lorenc T. Secondary prevention of coronary artery disease
[J]. American Family Physician, 2010, 81(3) ; 289 —296.
Schwingshackl L, Hoffmann G. Monounsaturated fatty acids and
risk of cardiovascular disease: synopsis of the evidence available
from systematic reviews and meta — analyses[ J]. Nutrients, 2012,
4(12): 1989 -2007.

Ameer FTA, Scandiuzzi L, Hasnain S, et al. De novo lipogenesis
in health and disease[ J]. Metabolism, 2014, 63(7) : 895 —902.
Matsuzaka T, Kuba M, Koyasu S, et al. Hepatocyte ELOVL fatty
acid elongase 6 determines ceramide Acyl — Chain length and
hepatic insulin sensitivity in mice[ J]. Hepatology, 2020, 71(5) .
1609 —1625.

Hodson L, Skeaff CM, Fielding BA. Fatty acid composition of
adipose tissue and blood in humans and its use as a biomarker of
dietary intake[ J]. Progress in Lipid Research, 2008, 47(5) ; 348
-380.

Bock M, von Schacky C, Scherr J, et al. De Novo Lipogenesis —
Related monounsaturated fatty acids in the blood are associated with
cardiovascular risk factors in HFpEF patients [ J ]. Journal of
Clinical Medicine, 2023, 12(15) . 4938.

Lee YJ, Lai HTM, De oliveira otto MC, et al. Serial biomarkers of
De Novo lipogenesis fatty acids and incident heart failure in older
adults; the cardiovascular health study [ J ]. Journal of the
American Heart Association, 2020, 9(4) : €014119.

Jin DY, Trichia E, Islam N, et al. Associations of circulating fatty
acids with incident coronary heart disease: a prospective study of
89,242 individuals in UK Biobank [ J]. BMC Cardiovascular
Disorders, 2023, 23(1): 365.

Zhuang P, Liu XH, Li Y, et al. Circulating fatty acids, genetic
incident

artery disease; A prospeclive,

Science Advances, 2023, 9(38) .

risk, and coronary
longitudinal cohort study[ J].
eadf9037.

Wiirtz P, Havulinna AS, Soininen P, et al. Metabolite profiling
and cardiovascular event risk ; a prospective study of 3 population —
based cohorts[ J]. Circulation, 2015, 131(9) . 774 -785.

Liang DG, Minikes AM, Jiang XJ. Ferroptosis at the intersection of
lipid metabolism and cellular signaling[ J]. Molecular Cell, 2022,
82(12) . 2215 -2227.

(F#% 302 1)



- 302 -

PRACTRBT =27 2025 4F5f 52 %255 2 1] Modern Preventive Medicine, 2025, Vol. 52, NO. 2

[13]

[14]

[15]

[16]

[17]

Wang J. Longitudinal study of caregiving burden and its influencing
factors among family caregivers of patients with colorectal cancer
[D]. Beijing: Beijing University of Chinese Medicine, 2021. (In
Chinese)

MY XVERZE. G 5 R 3 B A il (1] O BEEOR 5 0,
2019,7(3) :173 - 182.

Bu T, Liu HJ. Development of the family resilience questionnaire
[J]. Psychology: Techniques and Applications, 2019, 7(3) . 173
—-182. (In Chinese)

IMERE, MY BRELL, 5. ZBE 557 75 5% i LA I e 28 4
JEFHMAR A R ], i ] el B B2 4, 2022,30 (1) 222
-27.

Sun JL, Bu T, Chen YH, et al. Role of family resilience in
alleviating anxiety and depression in breast cancer patients[ J].
China Journal of Health Psychology, 2022, 30(1): 22 -27. (In
Chinese)

ARG , IR, SRR, 4. e I A e e A\ B 7 A ¥ A 1 T 43 B
[J]. P"ERHFE,2024,38(18) :3319 -3325.

Chen P, Wang ZX, Huang CC, et al. Latent profile analysis of the
abilities of elderly hospitalized patients with advanced age [ J].
Chinese Nursing Research, 2024, 38 (18): 3319 - 3325. (In
Chinese)

Chen JJ, Wang QL, Li HP, et al. Family resilience, perceived
social support, and individual resilience in cancer couples;:
Analysis using the actor — partner interdependence mediation model
[J]. European Journal of Oncology Nursing, 2021, 52 101932.
AR W PN , S5 45 I R R 2R IR 114 2R e 1k

[18]

BUR RS K 243 )], i B, 2024 ,24(2) <17 - 22.
Yu L, Tao H, Sun YJ, et al. Analysis of the status quo and
influencing factors associated with family resilience among family
caregivers of colorectal cancer patients [ J ]. Shanghai Nursing,
2024, 24(2): 17 -=22. (In Chinese)
TR, BTG 365 (G RAE A PR O BB M BUIR K
Wi R 2 AT ()] 4 BAE 4z, 2018 ,25(14) 144 - 48.
Zhang LY, Lu YH. Resilience of caregivers of patients with
advanced cancer and its influence factors: a365 — case study[ J].
Journal of Nursing, 2018, 25(14) ; 44 -48. (In Chinese)
R N R LA [ [ 58 T A f e 2 04 2. IR DA (R R AP A)T
KT I REE =42 Ty 9 il R TAERE %1 [ EB/OL]. [2024 -
12 - 11 ]. http://www. nhc. gov. cn/cms — search/xxgk/
getManuscriptXxgk. htm? id =
df326ed6049249¢7bf823 df1395cOb4L.
The National Health Commission, PRC. Notice of the General
Office of the National Health Commission on the third batch of
hospice care pilot work [ EB/OL]. [2024 - 12 - 11]. htp://
www. nhe. gov. en/ems — search/xxgk/ getManuscriptXxgk. htm? id
= df326ed6049249¢7bf823df1395c9b4f. (In Chinese)
AR GEAN, SR, ERUE R T LTI RS KR
PR B ALY ] 2R, 2023,21(11) 11481 - 1485.
Yuan ML, Gong LN, Cheng XY, et al. Analysis of development
status quo and countermeasures of hospice care service under the
background of aging[ J]. Chinese General Practice Nursing, 2023 ,
21(11): 1481 —1485. (In Chinese)

IS5 H #A.2024-09-03

(EHE%H252 1)

[17]

[18]

[19]

[20]

[21]

[22]

Scott JS, Nassar ZD, Swinnen JV, et al. Monounsaturated fatty
acids: key regulators of cell viability and intracellular signaling in
cancer| J ]. Molecular Cancer Research, 2022, 20(9); 1354 -
1364.

Collins R. What makes UK Biobank special? [J]. Lancet, 2012,
379(9822) .1173 - 1174.

Kharazmi — Khorassani J, Ghafarian zirak R, Ghazizadeh H, et al.
The role of serum monounsaturated fatty acids ( MUFAs) and
polyunsaturated fatty acids (PUFAs) in cardiovascular disease risk
[J]. Acta Bio — medica ; Atenei Parmensis, 2021, 92 (2).
€2021049.

Mika A, Sikorska — Wi ¢ niewska M, Malgorzewicz S, et al.
acids  to

monounsaturated ~ fatty

Polish Archives

Potential ~ contribution  of
cardiovascular risk in chronic kidney disease[ J].
of Internal Medicine, 2018, 128(12) : 755 -763.
Mori T, Tanno Y, Kasakura S, et al.
ischemic stroke subtypes in middle — and late — onset acute stroke
Clinical Nutrition Experimental, 2018, 22 19 —-29.
Borges MC, Schmidt AF, Jefferis B, et al. Circulating fatty acids

Serum fatty acids and

patients[ J | .

and risk of coronary heart disease and stroke ; individual participant

data Meta — Analysis in up to 16 126 participants[ J]. Journal of
the American Heart Association, 2020, 9(5) : e013131.
Schwingshackl L,  Strasser B, Hoffmann G.  Effects of

monounsaturated fatty acids on glycaemic control in patients with
abnormal glucose metabolism; a systematic review and meta —

analysis[ J]. Annals of Nutrition and Metabolism, 2011, 58 (4) .

[24]

[25]

[26]

[27]

[28]

[29]

290 -296.
Balk EM, Lichtenstein AH, Chung M, et al. Effects of omega —3
fatty acids on serum markers of cardiovascular disease risk: a
systematic review[ J]. Atherosclerosis, 2006, 189(1) : 19 -30.
Schwartz EA, Zhang WY, Karnik SK, et al. Nutrient modification
of the innate immune response: a novel mechanism by which
saturated fatty acids greatly amplify monocyte inflammation [ J].
Arteriosclerosis, Thrombosis, and Vascular Biology, 2010, 30
(4) . 802 -808.
Sampath H, Ntambi JM. Polyunsaturated fatty acid regulation of
genes of lipid metabolism[ J]. Annual Review of Nutrition, 2005,
25 317 - 340.
Jeyakumar SM, Lopamudra P, Padmini S, et al. Fatty acid
desaturation index correlates with body mass and adiposity indices of
obesity in Wistar NIN obese mutant rat strains WNIN/Ob and
WNIN/GR - Ob[ J]. Nutrition & Metabolism, 2009, 6. 27.
Kaska L, Mika A, Stepnowski P, et al. The relationship between
specific Fatty acids of serum lipids and serum high sensitivity C -
reactive protein levels in morbidly obese women [ J]. Cellular
Physiology and Biochemistry, 2014, 34(4) . 1101 - 1108.
Frayn KN, Williams CM, Amer P. Are increased plasma non —
esterified fatty acid concentrations a risk marker for coronary heart
disease and other chronic diseases? [J]. Clinical Science, 1996,
90(4): 243 -253.

75 B HA.2024-08-20



