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Abstract : Objective To investigate the correlation between peripheral blood syndecan-1 (SDC-1) and ma-
londialdehyde-modified low-density lipoprotein (MDA-LDL) with arteriosclerosis (AS) in hemodialysis pa-
tients and their clinical predictive value. Methods A total of 125 hemodialysis patients admitted to the hospi-
tal from January 2022 to June 2024 as the hemodialysis group,and 65 healthy individuals who underwent
physical examination during the same period as the control group. According to whether AS occurred, hemodi-
alysis patients were divided into AS group (65 cases) and non-AS group (60 cases). The levels of SDC-1 and
MDA-LDL in peripheral blood were detected by enzyme-linked immunosorbent assay. The correlation between
the levels of SDC-1 and MDA-LDL in peripheral blood of hemodialysis patients and brachial-ankle pulse wave
velocity (baPWV) was analyzed by Spearman correlation analysis. Multivariate unconditional Logistic regres-
sion was used to determine the relationship between the levels of SDC-1 and MDA-LDL in peripheral blood
and AS in hemodialysis patients. The receiver operating characteristic (ROC) curve was used to analyze the pre-
dictive efficacy of peripheral blood SDC-1 and MDA-LDL levels for AS in hemodialysis patients. Results Compared
with the control group,the levels of SDC-1 and MDA-LDL in the peripheral blood of the hemodialysis group
increased (P<<0. 05). The levels of SDC-1 and MDA-LDL in the peripheral blood of hemodialysis patients
were positively correlated with left baPWV and right baPWV (P <C0. 05). High SDC-1 and high MDA-LDL

were both independent risk factors for AS in hemodialysis patients (P <C0. 05). The area under the curve for
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the combined prediction of AS in hemodialysis patients by peripheral blood SDC-1 and MDA-LDL levels was
0. 858,which was greater than 0. 785 and 0. 778 predicted separately by peripheral blood SDC-1 and MDA-LDL
levels (P<C0. 05). Conclusion The increase of SDC-1 and MDA-LDL levels in peripheral blood of hemodialy-
sis patients is closely related to AS,and the combination of SDC-1 and MDA-LDL levels in peripheral blood

has a higher energy efficiency in predicting AS.
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SN 18 M 98 RE B R K Il 3 2l 3 2 ik 2l A AL 46 0
L5 BE S5 A A AR EG 3 L 3R T S 3 ASY . AS
oo JEE 2 L 7 FE R AR O 3l ik i 4% < T R T R 3
BTG WUBESE | 0 g 38 3 L ik A Hp A5 O 14 SR 1R B R
m A UK 5 J2 IV A% BT R BOER RN BT T P 2
i —U R baPWV BEIA R B AS B4 AR i (1
- ﬁxﬁbﬂ%ﬁiﬁ@%%% AS R, HAG I i A % 35 5 MK
ol %ﬁgﬁim HESR, b % B H WAL R, O FEZ RN RE
@=HKA M- PR R AT R — Bl R 5 4 1T S I 4 B B ik 2R
e RIS IF AT T AS SIS 45 10 L7 56
R ey LB YRR T AS S A R 1o o o 4
1 4MEIn SDC-1,.MDA-LDL 7k 3 % il fn i 3% 47 PR ACH I 8032 B B i A7 A 1Y L3 5) g
=# ASH ROC M2 P AR AR N T B b M A ORE e N, TS B AR Y 2 4
ot @ JL A5 403 2 T D 558 00 A8 BT K D RE L 42 HE i A P i LA

R 1 83 B Pk 5 | O 3L L A A R

384 5 5 B DR T A L B % 1S S ok B G JEE R AR,
SDC-1 J&— 7 32 B 3k T U459 B2 40 i & b Bz 40 i



* 2708 - Bt i ESRE 2025 4F 11 A% 46 %% 22 1 Int ] Lab Med, November 2025, Vol. 46, No. 22

T 2 1 IROMI A 2 W )2 o S RO A I A Y
B2 Ui REh R AR 2 O TR L Y N B 7 4
RERF M SDC-1 JE A I . 525 &R, #0fl SDC-1
ot 7% fE O 7 B It A Zh A L D B e L / P E
KUSUZAWA %59 fff 53 4% 3, 1 3% A /& & I 3
SDC-1 KT, AT Sy 1 37 B 390 1) A8 3 155 PN
A0 W AR WA B . 3T AR Ok 2 WURE5Y B I 58
SDC-1 /K- TH 5 5 22 Ffts 1ML 8 50 1Y & 2 9 1 ot
T A IIBET RURS: 35 M OG0 AR g 45 R R L i
WoE B R & AN A b SDC-1 K SE TR X 5
KUSUZAWA %5 jR 45 R — 5. s — Lo i
7 IR AT 5B 2 A8 R I SDC-1 7K SF 5 2 47 baPWV
BIEMC, & AS WIS R E . /e AT e
SDC-1 1E A P4 Bz 40 At f55 1 1% bl 25 (1 5L A 2 35 79 2 Bf
P 5 4 1 A 4 T L A0 I SDC-1 K T 42 78 N B2
BT RE A2 B, AT S 800N J2 T A s A L 2 30 il 4 RE i
BRUCRR S - LA ML AE 7% E T AS iE . A,
PN B2 Ty fig 401 43 348 T AR AR 2 B R 2R A TR 2l ik
SRR RE AL (0 kA S R R, B B BT R
AS KRG,

MDA-LDL 27 & E/EH FIRHEEREA R
A B Ak Ak B I S P A TR U SR R R
S5O T8 R S AL 7=, HL KOS AT B S A P AR Ak R
BORES . A WF5E R B, MDA-LDL A% S £ K 7
T, I3 2o 5495 0 A PN R 400 AR 4 Bl ok o R A Ak 1Y
K", FURUKAWA 25 B 58 3258 . 2 08 R ik
B ILTE MDA-LDL sK - T 5 5 88 R B o & B
X, HWE S T ae T BRI = . A BF ST 4R, MDA-
LDL 7K F-Th &5 5 20tk O WU BE R B3 e AL 0 B0 L I
AT A I 0 DRI AT O AR R s g R
B LY % AT R A A 1 MDA-LDL /K T+,
57 A7 baPWV 2 IEA G, & AS By 37 fa e &= .
X—& M5 HOU %" & F 1L MDA-LDL /K FF
1o 55 2R IR BT B T Bl Dk o R R Ak B D AH G
(RIS 25 S — B, A3 AT I B AT RE L AR S S AR R A
S0 18 5 A AL 2 4 MDA-LDL T &5 48 7 8016 07 3
KPS, SR A0 0 R P B T R R A £ HF
ST SN 5 HE— 5 IR I Y R L B AS R
A, MDA-LDL & 0] 75 5 1% %% B2 B 86 11 S Ak 18 i
I 10 A 200 JEL T K Jon s s Tk oG R A AR % L B 4
N LB B R KR AS BIRER

AWFFEIE K IR, 5 i 3 B B ] AE K S CRP 7K
TR B 5 MR BN B H AS W EEZTMAE, ot
JE PR B A A B i A M T R B Il AS
i AR KB AT AT R EORE £ 09 AR 35 AL B e v R
ARAS S i — 25 IR a4 9 B2 8403 5 1 CRP K F T R

Ry FR Ge M ARE I 3 5 ) B A 1 RE IE B R E A S AL
e e AS PR, ABF5E ROC #2420 B &6 3R B R,
AhJE I SDC-1.MDA-LDL 7K 3 B A 7 i 1fiL 3% 3% Hr #
H AS (£ | AR A 0. 858, K T AN I SDC-1,
MDA-LDL /K- B f F il (4 0. 785.,0. 778, X it B b
Ji i SDC-1 . MDA-LDL 7K -2 ] A Sy i 7% 3% Ay 28 &
AS Y% B T30 45 A5, B 6 A K I A IR 2% AE
=N
25 b TR, A JE I SDC-1, MDA-LDL 7K F 7} &
5MBGENT B A AS B YA 5, 3 B4 6 I 5 A
BE AS BB m W s me . (R A I 98 R A B 3R
B AR JE I SDC-1, MDA-LDL 7K 43 #f 1 5 1fi.
WEAT B E AS BYOC R ; RR AT LY KA A & #E17 0F
5% R AR E SDC-1, MDA-LDL £ Wi Ifil & % #7 5
#H OAS L .

2% 3k

[1] AT By B o 2 B I 81 B 5 42 ) & ol 2= 01 2. PR 4
PR W R TN S B R ()] AR R AR, 2023,
62(8):902-930.

[2] AR pe 2o B E G 2% 43 2% v O B i 100 VR v 1) 5 6
WL BRTLAE, SE. h B AT R O O e AR
(0. v A B JE A A &5 . 2022(5) £ 465-496.

(3] MXRR XUAE AR, AT, 45, 100 BT A8 2 00 L 38 0 XU I
BB BB S (T, A PR 2 . 2024, 22(5) : 742-745.

[4] REKUCKI K,SLAWUTA A,ZYSKO D,et al. The arte-
rial stiffness changes in hemodialysis patients with chron-
ic kidney disease: the impact on mortality[ J]. Adv Clin
Exp Med,2022,31(7):757-767.

[5] XUEREBR A,MAGRI C J,XUEREB R G. Arterial stiff-
ness and its impact on cardiovascular health[J]. Curr Car-
diol Rep,2023,25(10) :1337-1349.

(6] BR&% VLW #F, 5K A &, 5. Syndecans TEH N K 4= K fE
B A LT, A BB 2 J . 2021.52(3) :193-198.

[7] THOTA L N R.CHIGNALIA A Z. The role of the glyp-
ican and syndecan families of heparan sulfate proteogly-
cans in cardiovascular function and disease []J]. Am J
Physiol Cell Physiol,2022,323(4) :C1052-C1060.

[8] LOPES-VIRELLA M F,VIRELLA G. Modified LDL im-
mune complexes and cardiovascular disease[ J]. Curr Med
Chem,2019,26(9):1680-1692.

(9] VL. 2= i, B Ei A . 5. L7 MDA-LDL,ALP 5 2 4%
Tk ZE A AE & E PCI AR A RO L F AR B
RS B0 PR 2f 2 75, 2021,42(22) 1 2729-2734.

[10] biferii B A I K BT & 42 b L Kl TR B 2, T
3, A A% PR ) 97 AT 38 W T Bl IR 4 R (2022 4R
RO LY. A kT 44 25, 2022, 38(5) :453-464.

C11T v el B o i ) o 5 U Ak a2 2 Xt A v 1M e 5 1) 1 5l ok
9o 4o e GRALRUR 2L [R) 25 U B i e AR SR Dk A R



E R4 I E 5 20 2025 48 11 A % 46 %% 22 31 Int ] Lab Med, November 2025, Vol. 46, No, 22

* 2709 -

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

JE I & 6 R L o [ G 3R [T, R R 24 7 2020,
35(6) :521-528.

TANAKA A, TOMIYAMA H,MARUHASHI T,et al.
Physiological diagnostic criteria for vascular failure[ ] ].
Hypertension,2018,72(5) :1060-1071.

ZOCCALI C, MALLAMACI F, ADAMCZAK M, et al.
Cardiovascular complications in chronic kidney disease:a
review from the European Renal and Cardiovascular
Medicine Working Group of the European Renal Associa-
tion[J]. Cardiovasc Res,2023,119(11):2017-2032.

A B SV S, S UL 45 PR VK R A% S B 0 I
BRI FE DS LT . O 58 R A R 2 20k, 2024,
33(3):327-330.

SHAITO A, ARAMOUNI K, ASSAF R,et al. Oxidative
stress-induced endothelial dysfunction in cardiovascular
diseases[ J]. Front Biosci,2022,27(3) :105.

AR, AL AR A B 0 1 AR DG R H
FEALHI AT ST I R LT ). M B BE 24 24 75, 2023, 48 (3) : 345~
354.

GUO M,SHEN D.SU Y.et al. Syndecan-1 shedding de-
stroys epithelial adherens junctions through STAT3 after
renal ischemia/reperfusion injury[J]. iScience, 2023, 26
(11):108211.

KUSUZAWA K,SUZUKI K, OKADA H,et al. Measur-
ing the concentration of serum syndecan-1 to assess vas-
cular endothelial glycocalyx injury during hemodialysis
[1]. Front Med,2021,8:791309.

ANDRUP S, ANDERSEN G @, HOFFMANN P, et al.
Novel cardiac extracellular matrix biomarkers in STEMI:
associations with ischemic injury and long-term mortality
[J]. PLoS One,2024,19(5) ;e0302732.

S e A A TKOBLEH  AF L TP 25 M I A R 2 R O
WU BE A AR T 0 3 5808 (8 3% Z AR R R 1 AR

(21]

[22]

[23]

[24]

[25]

[26]

[27]

L] rp AR 2 A0 I 8 4% A, 2023, 25(6) :597-600.
VITTUM Z,COCCHIARO S,MENSAH S A. Basal en-
dothelial glycocalyx’s response to shear stress:a review
of structure, function, and clinical implications[ ]J]. Front
Cell Dev Biol,2024,12:1371769.

KOCH J,IDZERDA N M A,DAM W, et al. Plasma syn-
decan-1 in hemodialysis patients associates with survival
and lower markers of volume status[J]. Am ] Physiol
Renal Physiol.2019,316(1) :F121-F127.

VIRELLA G,WILSON K,ELKES J,et al. Immune com-
plexes containing malondialdehyde (MDA) LDL induce
apoptosis in human macrophages [ J]. Clin Immunol,
2018,187:1-9.

FURUKAWA S,SUZUKI H,FUJIHARA K,et al. Ma-
londialdehyde-modified LLDI.-related variables are associ-
ated with diabetic kidney disease in type 2 diabetes[]].
Diabetes Res Clin Pract,2018,141.:237-243.

HARTLEY A, PRADEEP M, VAN DEN BERG V, et
al. Depletion of homeostatic antibodies against malondial-
dehyde-modified low-density lipoprotein correlates with
adverse events in major vascular surgery[ J]. Antioxida-
nts,2022,11(2) :271.

YOKOI M,ITO T,FUJITA H,et al. Impact of malondi-
aldehyde-modified low-density lipoprotein on clinical out-
comes after fractional flow reserve-guided deferral of re-
vascularization[ ] ]. Heart Vessels,2021,36(5):605-614.
HOU J S,WANG C H,LAI'Y H,et al. Serum malondial-
dehyde-modified low-density lipoprotein is a risk factor
for central arterial stiffness in maintenance hemodialysis
patients[ J |. Nutrients,2020,12(7) :2160.

ISR H 32 2025-02-05 &[] H 15 : 2025-07-06)

(42236 2703 71D

[14]

[15]

[16]

[17]

SHOEMAKER G M, et al. Programmable RNA detection
with CRISPR/Cas12a[]J]. Nat Commun, 2023, 14 (1)
5409.

WANG J,.YE X,LIU Y.et al. Regulating cleavage activi-
ty and enabling microRNA detection with split sgRNA in
Cas12b[J]. Nat Commun,2025,16(1) :6392.

TIAN Y,FAN Z,ZHANG X, et al. CRISPR/Cas13a-As-
sisted accurate and portable hepatitis D virus RNA detec-
tion[J]. Emerg Microbes Infect,2023,12(2):2276337.
CHEN M, JIANG X, HU Q. et al. Toehold-containing
three-way junction-initiated multiple exponential amplifi-
cation and CRISPR/Casl4a assistant magnetic separation
enhanced visual detection of Mycobacterium Tuberculosis
[J]. ACS Sens,2024,9(1) :62-72.

WANG Z,BENNETT R S, ROEHLER M, et al. Devel-
opment and clinical evaluation of a rapid point of care test

for Ebola virus infection in humans[ ] ]. Viruses,2023,15

[18]

[19]

[20]

[21]

(2):336.

LI G,ZHOU J,GAO N,et al. Establishment of a rapid
detection method for Mycoplasma pneumoniae based on
RPA-CRISPR/Casl2a technology[J]. Clin Chim Acta,
2025,564:119906.

DEDE M, VAN DAM A. Conjugation of visual enhancers
in lateral flow immunoassay for rapid forensic analysis:a
critical review [ J]. Anal Bioanal Chem., 2025, 417 (1):
15-31.

WANG Y.CHEN H,LIN K.et al. Ultrasensitive single-
step CRISPR detection of monkeypox virus in minutes
with a vest-pocket diagnostic device[ J]. Nat Commun,
2024,15(1):3279.

XIE S, SHAO S, WANG J, et al. Heat-triggered CRISPR/
Casl2a microspheres for one-pot assays[J]. Sci Bull, 2025, 70
(12) :1922-1926.

(W B 1 :2025-04-02 & H 111 :2025-08-20)



