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receptor cysteine-rich domain-containing protein, SSC5D ) f&# 12445 /) %38 ( chronic heart failure, CHF ) P #9 &k &
SIRG IR EMAL, ik AR EERBRFEFRMBERMNIUALER 2017 F 1 A ~ 2022 % 1 A& 100 4] CHF
BF 4 CHF 40, MBTUSHE A BE S ATS RIFMA (n=60) foFi/s R (n=40) . % LI 100 H 4 F kA 4 st
PELH, BER S5 R X3 ( ELISA ) # 2 i% LL37 Fo SSC5D K F , b4k CHF 20fo %t B 20 o % LL37 F= SSC5D K F £ 55
Spearman % #7 2. 7 LL37 #= SSC5D #8 5% #4; Kaplan-Meier 4 74 w1 & 5 #7 o 7 LL37 A= SSC5D & i &5 CHF &% #s #9 % &,
COX 4 #r % CHF 4TG50 W 4. KA ROC W&o foik LL37 = SSCSD *F %4 CHF & % T R R &9 Tl 18
%58 CHF #8434 LL37(771.38 +158.25 ng/ml ) A= SSC5D ( 15 789.35 + 1 306.25 pg/ml ) 7K -F & F # R 20 ( 526.23 +115.58
ng/ml, 8 938.72+858.29 pg/ml) , £FEAA %3 ESL (+=12.510, 43.830, 3 P < 0.001) . Spearman #8 % 1 5 #7 %
R %7, CHF &% f i LL37 5 SSC5D K -F 2 B 3 E48 % (7=0.629, P < 0.001); CHF % # fvi# LL37, SSC5D & -F
5 NYHA S it 08 2 2 F EAR% (7=0.776, 0.751, 34 P < 0.001), #&7K-F LL37 484 & % 2 FAK FAKF LL37 242
(38.18% vs 86.67% ) , ZFEA %3 &L (Log rank x’=24.242, P < 0.001) ; #/K-F SSC5D 28 4 7 F 2 FAK T1L
KF- SSC5D 28 (37.74% vs 85.10% ) , ZFEA %3 &L (Log rank y’=23.291, P < 0.001) , FUERRE > 70 ¥ &
W, NYHA & 2h 4852 IV & bbb | ok LL37 4= SSC5D K F & FTHUS RAF4, 27 BA %+ 3FEL (F=10.774,
4.118, =4.723, 14.059, ¥ P <0.05), % H# COX 244 R &M, SF#> 70 % (OR=1.515, 95%CI: 1.224 ~ 1.858) .
NYHA =5 48 [II+IV 2 %% (OR=1.236, 95%CI: 1.198 ~ 1.963) . #7AK-F LL37 (OR=1.705, 95%CI: 1.163 ~ 2.582)
Fa2 % K -F SSC5D (OR=1.591, 95%CI: 1.052 ~ 1.916) £ #%*n CHF £ F MG ki kB % (¥ P <0.05) . ROC
W R M R, i LL37 F= SSCSD FRA M % 5 CHF 7 & R ag W & F @A K T i LL37 #= SSC5D £ 1k4bm)
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Prognostic Value of Serum LL37 and SSCSD Levels in
Elderly Patients with Chronic Heart Failure

AN Guoyin, CHEN Runxiang, WU Jingjing , LIAO Zhanling ( Department of Cardiology, Suzhou Kowloon Hospital
Affiliated to Shanghai Jiao Tong University School of Medicine, Jiangsu Suzhou 215000, China )

Abstract: Objective To investigate the expression and prognostic value of serum antimicrobial peptide LL37 and human
soluble scavenger receptor cysteine-rich domain-containing protein (SSC5D) in elderly patients with chronic heart failure (CHF).
Methods A total of 100 CHF patients admitted to Suzhou Kowloon Hospital Affiliated to Shanghai Jiao Tong University School
of Medicine from January 2017 to January 2022 were selected as the CHF group. According to the prognosis, these patients were
divided into good group (n=60) and poor prognosis group (#=40). Another 100 healthy examinees were selected as the control
group. Enzyme-linked immunosorbent assay was used to detect serum levels of LL37 and SSC5D. The differences in serum LL37
and SSC5D levels between CHF group and control group were compared. Spearman correlation analysis was used to analyze the
correlation between serum LL37 and SSC5D. Kaplan-Meier survival curve was used to analyze the relationship between serum
LL37 and SSC5D expression and the prognosis of CHF patients. COX regression analysis was used to analyze the factors
affecting the prognosis of CHF patients. ROC curve was used to analyze the predictive value of serum LL37 and SSC5D for
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poor prognosis in elderly CHF patients. Result The levels of serum LL37 (771.38 + 158.25 ng/ml) and SSC5D (15 789.35
1 306.25 pg/ml) in CHF group were higher than those in control group (526.23 + 115.58 ng/ml, 8 938.72 + 858.29 pg/ml), and the
differences were significant (=12.510, 43.830, all P < 0.001). Spearman correlation analysis showed that there was a significant
positive correlation between serum LL37 and SSC5D in CHF patients (7=0.629, P < 0.001). The serum LL37 and SSC5D levels
in CHF patients were positively correlated with NYHA cardiac function classification (#=0.776, 0.751, all P < 0.001). The
survival rate of the high-level LL37 group was lower than that of the low-level LL37 group (38.18% vs 86.67%), and the
difference was significant (Log rank y’=24.242, P <0.001). The survival rate of the high level SSC5D group was lower than that
of the low level SSC5D group (37.74% vs 85.10%), and the difference was significant (Log rank y’=23.291, P < 0.001).
Compared with the good prognosis group, the poor prognosis group had a higher proportion of patients over 70 years old,
proportion of patients with NYHA cardiac function class III+IV, and serum LL37 and SSC5D levels, and the differences were
significant (x’=10.774, 4.118, t=4.723, 14.059, all P < 0.05). Multivariate COX analysis showed that age > 70 years (OR=1.515,
95%CI: 1.224 ~ 1.858), NYHA cardiac function class III+IV (OR=1.236, 95%CI: 1.198 ~ 1.963), high level of LL37
(OR=1.705, 95%CI: 1.163 ~ 2.582) and high level of SSC5D (OR=1.591, 95%CI: 1.052 ~ 1.916) were independent risk factors
for the prognosis of CHF patients. ROC curve analysis showed that the area under the curve of serum LL37 combined with
SSC5D for predicting poor prognosis of CHF in the elderly was larger than that of serum LL37 and SSC5D alone, and the
differences were significant (Z=2.834, 2.168, P=0.005, 0.030). Conclusion The serum LL37 and SSC5D levels are increased in
patients with CHF, and both are risk factors for poor prognosis in patients with CHF, which can be used as clinical indicators to
evaluate the prognosis of CHF.

Keywords: antimicrobial peptide LL37; human soluble scavenger receptor cysteine-rich domain-containing protein; chronic
heart failure
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(69.69+5.17) %5 AR 52 47 ], W 40 &£ 30
s 4250 R4 (New York Heart Association,
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CardioECR )

13 7%

1.3.1  IRIRTERMSE . WA B IR, e
W PRI AR ER . NYHA O UIBE A
1.3.2 I3 LL37 H1 SSC5D #&:il . X FEZH T4 24
H, CHF A FABRIR AR, B BRA T
# ki 5ml, 3 000 r/min 250> 20 min, B5.02FER K



82 BLACHG IR 227 25

H39% HSH 20244E9 H

J Mod Lab Med, Vol. 39, No. 5, Sept. 2024

10cm, HBUALYE & T -80°C N, R FH MhHEBE fo 2
FRHRIEAGI LL37 F11 SSC5D 7KF-

133 PBiVsi: CHF BEWITRIRYIEE . PrESL . o
O S 5K I AE 55 H RRIR YT 5 AT 28 5 A DG T A
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P IRITHOIOTAE; EHIEER AL HBEE 1T 18
ASAWBEYT, B3 A A B s e
FHUUG B TIE SR, DU BRI U i ol R 9 0k
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EREBETAEATE AR, RIEEE TG0 MG R
Il (n=60) PTG ARl (n=40) .

1.4 it o4 KM SPSS 26.0 GiiH4AF gk
Pio THEPORMTIEZS AT 2555, WA IES
A, ABC + B2 (X +s) FoR, dRIEUE H
RS REAR ¢ K650 THECRBILIR (%) F9R,
A A ECHE L3R 7 56, A DGR T Spearman
ARG, il Efrti ke, R Kaplan-Meier %)
CHF & WG A AEH O 501 2 E COX K
B [l AR AT 22 R 2 TS 23 Ar, >R A ROC ik
SAT LT LL37 A1 SSCSD X % 4F CHF % Ml J5 A~
K AT, P<0.05 AZEFHAF I L,

2 H#R

2.1 +B4Fe CHF %1 7% LL37 #= SSC5D K -F bk
4 CHF 4 Ifil & LL37 (77138 = 158.25ng/ml) Al

SSC5D (15 789.35 + 1306.25pg/ml) 7K TR} HE
2H (52623 + 115.58 ng/ml , 8938.72 + 85829 pg/ml ) ,
£ 5 B %% E X (12510, 43.830, ¥ P
< 0.05) .
22 2 LL37 #= SSC5D 5 & 7 #k 4 & 48 *
#  Spearman FHOCYE 3 M 45 R 7k, CHF 35 I
5 LL37 5 SSC5D /K F &2 & 3 1EAH X (1=0.629,
P < 0.001) ; CHF # # LL37 1 SSC5D /K % 5
NYHA LIIRES 5 B2 F A (=0.776, 0.751,
¥ P <0.001) .
2.3 REfiF LL37 #= SSC5D K -F &5 CHF % # 1
JE L 100§l CHF & 58 1% 18 A H Ikl 13,
TEHRVIRGI, SET= 40 B, BAEAFR N 60%( 60/100 )
M4 LL37 Fi1 SSCSD #I{E¥ CHF 4184 70 b =K
S LL37 4 (n=55) FK /K LL37 41 (n=45) ,
7K SSC5D 4( n=53 R KF- SSC5D 4H( n=47 ).,
1 7K LL37 41 2E A 3 i 2 Ik TR K LL37 4
(38.18% vs 86.67% ) , =7/KF- SSC5D A A7
FRTARIKF SSCSD 4 (37.74% vs 85.10% ) , #
S EAY 5 X (Log rank y’=24.242, 23.291,
¥ P <0.001) .
24 T EFJE CHF & & R4t IR 1,
WEARA>70% & k. NYHA L I B8 53 9%
IV 2%,5 1. IfiiE LL37 #1 SSCSD /K349 7 T4
AR, 2REAGIFENL (P <0.05)

*x1 AEFE CHF BEIGKREBMELLR 7 (%) , x+s]
% 5 R4 (n=60) HR AR (n=40) el P
i (%) <70 35 (5833) 10 (25.00)
10.774 0.001
> 70 25 (41.67) 30 (75.00)
PS5 E 37 (61.67) 23 (5750)
0.174 0.677
e 23 (38.33) 17 (42.50)
e L 27 25 (41.67) 22 (55.00)
1713 0.191
B 35 (58.33) 18 (45.00)
W8 s & 14 (2333) (40.00)
3.175 0.075
& 46 (76.67) 4 (60.00)
NYHA 0 Ihig o4k M4 27 (45.00) 0(25.00)
4118 0.042
141V % 33 (55.00) 30 (75.00)
LL37 (ng/ml) 48135+ 126.33 593.55 £ 99.46 4723 < 0.001
SSCSD ( pg/ml) 1578935 + 1 306.35 19 183.22 £965.71 14.059 < 0.001

25 ¥ CHF BFMiE R EoH WE2, U
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7K SSCSD S50 CHF 3 1 (1 7 15 [ A
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2.6 fniF LL37 #= SSC5D % 4 CHF & % 75 R
gagm e L3k 3, K 1. ROC HZesr#T iR,
I g LL37 Fil SSC5D A Tl il & 4F: CHF #ijs A R
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LL37 1 SSC5D AL TR A 3T,  HIAE 4 5 BF 58
B REEA B FIBEDIN ], E— 270 Hr I LL37 A
SSC5D 1t CHF H 4 FHAIL e i RIS FHAN L
B2k

[1] ALVAREZ P, SIANIS A, BROWN J, et al. Chronic
disease management in heart failure: focus on
telemedicine and remote monitoring[J]. Reviews in
Cardiovascular Medicine, 2021, 22(2): 403-413.

[2] PONTREMOLI R, BORGHI C, PERRONE FILARDI
P. Renal protection in chronic heart failure: focus
on sacubitril/valsartan[J]. European Heart Journal
Cardiovascular Pharmacotherapy, 2021, 7(5): 445-452.

3] S, &b, WIMEA, % . Cav-3/ERK {5 =i #%

7 NP A L 2 P P 0 0 iy R B JILR 1 -V
CEAO T PR B AR SE SR (0], PR RRIE A AR
2022, 42(2): 161-165.
GUO Chengxiao, JIN Shiyun, HU Xudong, et al. Role
of caveolin-3/ERK signaling pathway in reduction of
myocardial ischemia-reperfusion injury by morphine
preconditioning in rats with chronic heart failure: an in
vitro experiment[J]. Chinese Journal of Anesthesiology,
2022, 42(2): 161-165.

(4] ARG, MRd, skl . DB YR IR A &I B
1 22 R S84 HBD-2 K LL37 7K R ik
[J]. FPARBE BRI gL 22 2%k | 2023, 33(1): 95-99.
HUANG lJiani, MEI Caiying, ZHANG Jianwei.
Expressions of HBD-2 and LL-37 in oral mucosal
precancerous lesion patients complicated with
Candida albicans infection[J]. Chinese Journal of
Nosocomiology, 2023, 33(1): 95-99.

[5] LIU Han, XU Jingyue, LAN Yu, et al. The scleraxis
transcription factor directly regulates multiple
distinct molecular and cellular processes during early
tendon cell differentiation[J]. Frontiers in Cell and
Developmental Biology, 2021, 9: 654397.

[6] CARABALLO C, DESAI N R, MULDER H, et
al. Clinical implications of the New York Heart
Association classification[J]. Journal of the American
Heart Association, 2019, 8(23): e014240.

(71 PARESES D MR 2s , ThARO LR 2% g

WZ 2 MO IS WA IR (1], ARG
MAERGAE | 2007, 35(12): 1076-1095.
Chinese Society of Cardiology, Chinese Medical
Association, Editorial Board of Chinese Journal
of Cardiology. Guidelines for the diagnosis and
management of chronic heart failure[J]. Chinese
Journal of Cardiology, 2007, 35(12): 1076-1095.

(8] RERfE, EEIE, BIE , & . BEEH0 IR R
IfL7% SCD-1 Fil sVEGFR-2 3 ik /K7 Ko H 55 HiJ5 1)
WA EBT ST (], BAAR g BE2E 2k | 2023, 38(4):
191-195, 204.

XU Jinhua, WANG Huijuan, LI Guo, et al. Study on
the expression level of serum SCD-1 and sVEGFR-2
in elderly patients with chronic heart failure and its
prognostic value[J]. Journal of Modern Laboratory
Medicine, 2023, 38(4): 191-195, 204.

(T#%E 91 1T)



BACHKL I B2 27 24 35

$39% HS5W 20244E9 H

J Mod Lab Med, Vol. 39, No. 5, Sept. 2024 91

(32]

Association of kidney function and brain health: a
systematic review and meta-analysis of cohort studies
[J]. Ageing Research Reviews, 2022, 82: 101762.
CLOUSTON S A P, SMITH D M, MUKHERIJEE 8,
et al. Education and cognitive decline: an integrative
analysis of global longitudinal studies of cognitive
aging[J]. The Journals of Gerontology®. Series B, 2020,
75(7): el51-e160.

YAHIRUN 1J J, VASIREDDY S, HAYWARD M D.
The education of multiple family members and the
life-Course pathways to cognitive impairment[J].
The Journals of Gerontology”. Series B, 2020, 75(7):
ell3-e128.

LANGA K M. Is the risk of Alzheimer’s disease and
dementia declining? [J]. Alzheimer’s Research &

[33]

[34]

[33]

Therapy, 2015, 7(1): 34.
AU B, DALE-MCGRATH S, TIERNEY M C. Sex
differences in the prevalence and incidence of mild
cognitive impairment: a meta-analysis [J]. Ageing
Research Reviews, 2017, 35: 176-199.
GAN Jinghuan, CHEN Zhichao, SHI Zhihong, et al.
Sex differences in clinical cognitive impairment with
Lewy bodies: a Chinese multicenter study[J]. Biology
of Sex Differences, 2022, 13(1): 55.
BARUS R, BERGERON S, AUGER F, et al. Sex
differences in cognitive impairment induced by cerebral
microhemorrhage[J]. Translational Stroke Research,
2021, 12(2): 316-330.
W BHA: 2023-12-05
fEEIHEA: 2024-04-26

(E#EE4TT)

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

MASCOLO A, DI MAURO G, CAPPETTA D, et al.
Current and future therapeutic perspective in chronic
heart failure[J]. Pharmacological Research, 2022, 175:
106035.

NAGAOKA I, TAMURA H, REICH J. Therapeutic
potential of cathelicidin peptide LL-37, an antimicrobial
agent, in a murine sepsis model[J]. International Journal
of Molecular Sciences, 2020, 21(17): 5973.

WANG Guangshun, NARAYANA J L, MISHRA
B, et al. Design of antimicrobial peptides: progress
made with human cathelicidin LL-37[J]. Advances in
Experimental Medicine and Biology, 2019, 1117: 215-
240.

ZHOU Qiulian, PAN Lilong, XUE Ruicong, et al.
The anti-microbial peptide LL-37/CRAMP levels are
associated with acute heart failure and can attenuate
cardiac dysfunction in multiple preclinical models of
heart failure[J]. Theranostics, 2020, 10(14): 6167-6181.
skit  wmET, RIEE , 4% . Pgp3 XHT LL37 A Kb
MR A S A (9 4 F S AL B (D). vh R Sl 2 20k
2021, 37(8): 917-921.

ZHANG Han, MENG Xianyong, WU Haixia, et al.
Research on effect and mechanism of Pgp3 against
LL37 killing chlamydia trachomatis[J]. Chinese Journal
of Immunology, 2021, 37(8): 917-921.

RIDYARD K E, OVERHAGE J. The potential of
human peptide LL-37 as an antimicrobial and anti-
biofilm agent[J]. Antibiotics (Basel), 2021, 10(6): 650.
WRIT, ZR20F0, A& . s APURIK LL37 5 &k
[ AR S R M USROG & (0], BRI AL e
I NBTT , 2021, 26(6): 760-764.

CHEN Ming, JI Hongli, FU Wanfa. Relationship of
serum human antibacterial peptide LL37 with severity
and prognosis of patients with acute pancreatitis[J].
Modern Interventional Diagnosis and Treatment in
Gastroenterology, 2021, 26(6): 760-764.

WEI Xubiao, ZHANG Lulu, YANG Yinlong, et al.
LL37 transports immunoreactive cGAMP to activate

[17]

[18]

[19]

[20]

[21]

STING signaling and enhance interferon-mediated
host antiviral immunity[J]. Cell Reports, 2022, 39(9):
110880.
ZEHE, X%, T&H, % . LL37 %} COPD 51 K ff
Th17/Treg V- K S5E SN B WTTVE T (7). i HTAR
F24ik 2022, 47(10): 1100-1104, 10001,
LI Lin, LIU Ju, WANG Aili, et al. Effect of human
antimicrobial peptide LL-37 on Th17/Treg balance and
inflammatory reaction in COPD rats[J]. Chinese Journal
of Antibiotics, 2022, 47(10): 1100-1104, 10001.
VRIEA , 5KE , A . PURIK LL-37 BF5EHERE ()]
ZEH P 2022, 46(7): 551-557.
XU Lijun, ZHANG Rui, DONG Chunming. Research
progress in antibacterial peptide LL-37[J]. Military
Medical Sciences, 2022, 46(7): 551-557.
PLAWINSKA-CZARNAK J, MAJEWSKA A,
ZARZYNSKA I, et al. Gene expression profile in
peripheral blood nuclear cells of small ruminant
Lentivirus-Seropositive and seronegative dairy goats
in their first lactation[J]. Animals(Basel), 2021, 11(4):
940.
TG, PIAERTOR SRS TR 45 . A4
DNA HEEAL 73BT B 51T 2 R PR SE I RN S RE AR
S [J]. R ERIR AR R, 2022, 45(9): 947-952.
XU Baiyong, ABUDOUSAIMI Aimaiti, WANG
Fei, et al. Genome-wide DNA methylation analysis
characteristic genes and functional signaling pathways
in osteoarthritis[J]. Journal of Xinjiang Medical
University, 2022, 45(9): 947-952.
LOZANO F, MARTINEZ-FLORENSA M.
Commentary: the scavenger receptor SSc5D physically
interacts with bacteria through the SRCR-containing
N-terminal domain[J]. Frontiers in Immunology, 2017,
8:366.
GE Yulong, LIU Xiaoqiang, CHEN Hangwei, et al.
The serum soluble scavenger with 5 domains levels: a
novel biomarker for individuals with heart failure[J].
Frontiers in Physiology, 2023, 14: 1140856.
Wis B EE: 2023-11-10
fEEIBHA: 2024-03-07





