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Impact of ferroptosis-related gene expression on cardiovascular outcomes in chronic renal failure”
LIN Xuelan ,LIU Kexin ,GE Xiao,YU Yiming ,CAO Lifang”
Department o f General Practice sWeifang People’s Hospital sWeifang s Shandong 261000,China
Abstract:Objective To investigate the relationship between ferroptosis-related genes [heme oxygenase-1
(HO-1), solute carrier family 7 member 11 (SLC7Al11). and long-chain acyl-coenzyme A synthetase 4
(ACSL4) ] expression and cardiovascular events in patients with chronic renal failure (CRF),aiming to pro-
vide clinical insights for risk assessment of cardiovascular complications. Methods A total of 124 CRF pa-
tients (CRF group) admitted to the hospital from January 2020 to January 2023 and 124 healthy people (con-
trol group) who underwent physical examination in the hospital during the same period were selected as the
research objects. The levels of ferroptosis-related gene HO-1,SLLC7A11 and ACSL4 were detected and com-
pared between the two groups. CRF patients were followed up for 12 months after discharge,and they were di-
vided into concurrent group (n =56) and non-concurrent group (2 =66) according to the occurrence of cardio-

vascular events. Spearman correlation analysis was used to investigate the correlation between iron death relat-

x  BEETB . IARAEZ AR &R E (20204110263) .
EEBN T2, L, FREN, TENELRES BRI MMTR. © BEEE.Email:13853670571@126. com,



E PR Ib I 2675 2025 45 10 A % 46 %% 19 1 Int J Lab Med,October 2025, Vol. 46,No. 19 e 2379 -

ed genes HO-1,SLLC7A11,ACSL4 and cardiovascular events in CRF patients. Univariate and multivariate Lo-
gistic regression analysis were used to investigate the influencing factors of cardiovascular events in CRF pa-
tients. Receiver operating characteristic (ROC) curve was used to analyze the predictive value of iron death re-
lated genes HO-1,SLC7A11,and ACSL4 for cardiovascular events in CRF patients. Results Serum HO-1 and
SLLC7A11 levels in CRF group were lower than those in control group (P <C0. 05),and the ACSL4 level was
higher than that in control group (P<C0. 05). The serum HO-1 and SLC7A11 levels in concurrent group were
lower than those in non-concurrent group (all P<C0. 05),and the serum ACSL4 level was higher than that in
non-concurrent group (P <C0. 05). Ferroptosis-related genes HO-1 and SLC7A11 were negatively correlated
with cardiovascular events (r=—0.708,—0.721,P<C0. 05),while ACSL4 was positively correlated with car-
diovascular events (r=0.699,P<C0. 05). High serum ACSL4 expression and high ¢TnT level were risk fac-
tors for cardiovascular events in CRF patients (P <C0. 05),and high hemoglobin level and high serum HO-1
and SLLC7A11 expression were protective factors for cardiovascular events in CRF patients (P <C0. 05). ROC
curve analysis results showed that the area under the curve (AUC) of serum HO-1,SLC7A11,ACSL4,hemo-
globin and ¢TnT alone for predicting cardiovascular events in CRF patients were 0. 787,0. 735,0. 773,0. 651
and 0. 782, respectively. The AUC of the combined prediction of ferroptosis-related genes was 0. 837,and the
AUC of the combined application of five factors was 0. 880. According to Delong’s test,the AUC of both com-
bined application models was significantly higher than those of individual application (P <C0. 05). The nomo-
gram model showed that all ferroptosis-related genes were positively expressed (HO-1<T1.5,SLC7A11<T
1.15,ACSL4=2. 75) ,and the risk of developing concurrent cardiovascular events in CRF patients could reach
The expression of serum HO-1 and SLLC7A11 in CRF patients is decreased,and the

ACSL4 expression is increased, which is closely related to cardiovascular events,and the combined detection of

over 75%. Conclusion

three indexes has high value in predicting cardiovascular events in CRF patients.

Key words: chronic renal failure; cardiovascular event; ferroptosis; heme oxygenase-1; solute car-

rier family 7 member 11; long-chain acyl coenzyme A synthase 4
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T — Rm T

2.6 AT B CRF & #F I & O L4 F
R E DL CRE B3 26 IF &0 48 35 14 0 RS
B (ME: I E=1.KH k=0, LliE HO-1,
SLC7A11 ACSLA ML 1. cTnT K& £ KN ¥ B & b
0 A5 7R A5 A Ay A B A i, L R P T A OG5 R Bk
B A RN Logit (P) = — 0. 632 X (HO-1) —
0.501 X (SLC7A11)40. 538 (ACSL4) ,5 A T4 I
JHFEH N Logit(P) = —0. 632X (HO-1) —0. 501X
(SLC7A11) 4+ 0. 538 CACSL4) — 0. 772 X (Ifil 4T &
1) +0.495X (¢TnT), ROC M4k /0 #r4h 3 Bos, i
7 HO-1.SLC7A11,ACSLA M 4L .cTnT Hoph )
FHM CRF I &0 M F 4 n AUC 4351 8
0.787.0.735.0. 773.0. 651,0. 782, Bk JE. T~ #H 56 5L
B HUMAE AUC K 0. 837,5 A4 B A AUC
0. 880, £ Delong £ 5, WA~ BX G N HI 8 A 1Y
AUC 8 5 5 T 45 5l v B (P <<0. 05) . ULIE 2 Al
%5,

2.7 BRIETOAHOCHE N AE RS T CRF B3 IF & O
JiRE N RIS AL D A i = 2 s o T S| I T K 7
TR G LRI AE N Y 5 DR 5 B 7 d v 9 TN 2K i L
T B R 5 i — 25 il VE L 91 2 (8] (R AL EE 75

DV 3. ph UL AT DL L 2k BE T A DG SR DR X B AR 1Y) BT
Mk e L o HO-1 R B 5 743 100 43 (—100 43) 5 $2
REAETM CRE B IF K0 4 R 2k, 35
%3 TR HYE R (HO-1<<1. 5,SLC7A11 <
1. 15, ACSL4A=2. 75) , | J 3 1 30 9 2 00 1l 38 55 140 1Y)
KU R AE 75 % LA |,

1.0

0. 8

0. 61
1

m
0. 4

—O—— Ho-1
—{— SLC7A11
—<—— ACSL4
—O—cTnT

—— M4ER

—A— BRRTHEXEERE
—— S5EAFHKE
.l:v"[gmgﬁ

0. 21

T T T T T T T

0.0 0.2 0.4 06 0.8 1.0
1-57E

& 2 SETHEEERE HO-1.SLC7TAI1ACSLY REBS
M AN CRF 2FHFZ 0 MEEHH ROC Hhzk



EI Rt g B2 ¥ 4075 2025 42 10 A% 46 %% 19 1 Int ] Lab Med,October 2025, Vol. 46,No. 19 + 2383 -
£5 SR THXERE HO-1.SLCTAIIACSLA REARAMN CRF BEH £ 0 NEEFHNE
et AUC95%CI) e 4 L REE 5 EOR L (T WA
HO-1 0.787(0. 634~0.910) 1.53 0.714 0.803 0.517 0.762
SLC7A11 0.735(0. 534~0. 932) 1. 14 0. 750 0.712 0.462 0.730
ACSL4 0.773(0. 568~0. 969) 2.66 0.786 0. 742 0.528 0.762
[P 4= 0.651(0.356~0.951) 87 g/L 0.661 0.652 0.313 0. 656
cTnT 0.782(0. 620~0. 956) 0.21 pg/L 0.786 0.803 0.589 0.795
BRICT M R A 0.837(0.742~0. 933) — 0.839 0.833 0.672 0.836
5 HFELA 0. 880(0. 775~0. 976) — 0. 875 0. 864 0.739 0. 869
T — FoR R,
_i. P 4t ( 5}) A (D)~ (I) 1]0 2|0 3|0 4|0 5|0 6|° 7|0 8|0 9|0 1 (I)O
MAEE <0.001 -60 =88, B
cTnT  0.009 75 e 1 =11.5
HO-1  <0.001 -100 =1.5, \ E
SLCTAll  0.002 -85 =1.15, 5
ACSLA  0.001 80 % 1=2.75
Nomogam | 40 dmmn o 5 w3 e e 4w 2w w
FIGE | mxamussmmgss — ; — .
0.05 0.10 0.50 0.75
B3 SEFERARENINLE
3 i it LR L B E HO-1 335 DL S AR

CRF 45 H 45 Fh [ £ 51 i A0 18 Pk 47 0 B s
Pt , 702 e B Y & R B b, el T A AR R
BLUA AR R BUR 50 Sk 2 B0 RIE R
IO R . AR Ak A 9 R B AR 138 A B 5
FHOCHE SR T I PR 26 35, 42 i 1 40 B 1) 43 4k, A
A S 1045 8540 09 & A8 TRV, 4 B M 0 2R E I I 38
2 S B0 SAE L FE— 2 0 il 5 S Ak R 3t ks R 1
FEBEBR BT B . 3k 265 BE AR Ak fe 28 0] BE S 800 14
FEF R RS 3G I AP & A B A R B
AREWEER AT PR BERE AR S
Jg 0t K A 2 AR Ak R fish & R BE T R BE T AR S — i AR
FFYEgn st T-IE X . il S8 GSH #2358 M1 GPX4 K46,
FEACALIR ST S L D RE , 7= A = B S Ak AR O T 1 o
TR L AR 3E RAE | 1 VR 40 I 1 RN BE B R A L 51
Sk RERE AL O LR A6 250 I 45

AR LS KB CRF BE ML HO-1 K 3%
FEAG, MK HO-1 /2 B3 I8 & 0 1 48 5 1R i A 9 I
./ HO-1 k2 T2 5 CRF O I 1 & 4 .
HO-1 2 i 27 2 A% 5 A9 32 22 B i . 2L s b 8k fn
PR HO-1 JE R 28 748 R Rt B T BE S 80 oC R 7
TR S R AT RS ki B A Ak N R R, X
LA SR BB b R T . BE AR AT W & B
HO-1 {55 38 H 0 3005 8 98 0 56 5201k 1 38, 38 5in AL 1
FBL AL RE 0 L a0E T U 2 JUL B ot P TR R . H
J& HO-1 f£ CRF 3 %& .0 IfiL 5 g5 14 (i WL i AS 75 4

AT ERE N, BT E2 2 H T 2(NRF2) & HO-1

WL IR FE TS AR TSR A K. NRF2/HO-1 #4006
AT 5R GPX4 36 1, 158 B S A K P R s 0 I B
A5 Y B 40 0 2k 36 T DA S i ST i 5 100 L 400 it
405 EL AT H B A L TR s A 1 ol A5 S £k A Bl ik
SERERE AL AR L Y HO-1 BRI AT BE 35 &
SO SR Bk FE T, AN 3 i CRE 8 340 1l 55
F L RS . SN R E TS A RO R
HL g HO-1 K7 B 3 F B, JF H X #l T B i 2
5 56 4R B K A2 1 32 B0 Gensini FE43 19 38 hin 52 1E 41
X X HE— B ESE T HO-1 160 I 45 5 955 v i 4 37 v
EM .

AW R 5. CRF B & I3 SLCTALL /KF

FEAR L B 7K SLCTATT J& 3 JF K0 I 45 35 148 i 12
PIRE, SLCTALl RS Xc-E AW e W 51,
5 A8 T 20 i A 1 I R A A0 i P S L DL A B4 i
WA EARR . MaE RIS 8 GSH, GSH 7E4E+F
4 A P AR A 3 DS A L 97 R ARk N S RN B T T R
S N (O 5 R i c O ) T s
SLC7A11 FiEMEE T fE 2 F BT R RN
SRR LA L 9 B I 3k Ak o T AR 2 AL 5t i 9
EHG I & AN, N SLC7TALL 2 5 CRF B &0
M55 SRR HLE 9 SLCTALL AE S 8k 58 T 1 8 15 &
M, H 2% 35 T o nr 42 2k U0 AR, AT Bl GSHO A
GPX4 7 M, 75 5 R5 22 S Ak B 3 0, BHL Ik 260RE 4 A
W S S50 JUL 0 6 e K A ke ot LB R R0 L T
ST 4(ATF4) #1 NRF2 2 W #5 5 SLC7ALL %%



+ 2384 - E R dh E ¥ 407 2025 45 10 A4 46 %% 19 8] Int J Lab Med,October 2025, Vol. 46,No. 19

SERO T FP B I, ATF4 8 NRF2/SLC7A11
15 538 % BEL U7 7T % S 4k A T R 4R Ak R s
L TN N1 R 1 IOTON 1 422 7 T < 12 ] L
SLC7A11 7K 3 B % 7T fiE 38 1 i 5 2k 56 1= A 48 1k 1
BN CRE B3 0 A5 =7 14 % A KUK

AR 4E R K% B, CRF B M7 ACSL4 £ ik
R, E RN ACSLA 2 B F IR &0 S FHH K G
B R . ACSLA & Z A0 F s 7 iR 48 5 i & 2 W T
JiE » LA = i R A Pk O AR i CoA iR Ak W Ui 2
JE 17 2 » DT 9875 B i R AR AL s BB B & hL . T2 2 5
P I 07 S8 RN BT T R W AR BRI R B
ACSL4 35 b ] {2 fff B ot i 404k , 34 38 .0 L 40 i
XTERBET A 7 0 L S 00 UL I Bl B o0 0 s BE 1
FHIAALO I RERE A . ACSL4 3 2% 35 Al 4 1 4% 2k &
HE2ZRE A 15 51% S 806 A Wi s 2 k-1 2 (Rt
PO R 4, K Bk DA A0 L A1 B B8 B A0 LU L i S R
B 125 fih &0 LA L 4010 I 98 R T, 5 B0 1R
R RN A R 4540 175 00 UL A0 R 9 T e JUL e iy 4 43
B, ACSLA iR 38 it 5 40 M T 5 4% N 1 45 & L B0
BRAET iR A ARl A M AP JE BT DR 5 0 LB K, &
oo Sl B ACSLA #EikH NS CRF B #
IR0 M A

221 ROC th& s Mrds R s, HO-1,.SLC7ALL,
ACSL4 Hilil] CRF 835 I & O 48 FH 4R AUC & F
METEMA,. S cTnT MIE, MBS BN & T4
BN B, 2 BRIBE A R HO-1,SLC7A11, AC-
SLA SR FET- A G L I [ i 21 85 11 . c T T — KA
I AT HE A T CRE HR 30 1% 25 748 19 & 2R KL
B, AWFIELERE LM, MaEHS CRF B0 1M
R AA I, M L0 Tk B $EOR B3 AL T AR I
AR 2 AT 51 R AL A i Lt il AR S T AR
Lo BN PR AR B AT RS 5 5O JULIE JEE AR S0 46 B RE ik
AB Ak 0 1 R U . Spearman A 36 4
Mras 8w on, HO-1 f1 SLC7TALL 5.0 & Fi 1k 2 7
X, XL E HO-1 F1 SLCTALL KA K F# 5,
o I A 2 R A XU BRI . AH . ACSLA 50 I 48 5
PFETEAR S, R ACSL4 B 63K K P L 0 I 5
1 B U B R L i — 2B B0 0E T X se A bR & 5 CRF
R NI = o P ol S 5 [ S o i el 2 Sl 18
HO-1,SLC7A11,ACSLA I 2T 1. cTnT # K 5
DA - Bk A B AR 1) 2 P 8 SR B 7 K B T A O 3 TR X A
AU 5Tk B K, Herh HO-1 3R & W43 100 43 (— 100
), HA % 3 N F 48 2 BH £ (HO-1<<1.5,
SLC7A11<C1.15,ACSL4=2, 75) , U /2 3% B & 0
I = 1 XU R A8 75 %6 A I

Zi b frik, CRF 3% HO-1,SLC7A11 # ik %
ik, ACSL4 F£iATHE . 5 CRF B0 M F1h kB %
PIAHSE A KM HO-1,.SLC7A11 F1 ACSL4 1A %k

T CRF & O i 48 35 14 & A= U, 2 CRE B35 0
I %6 A 1 RS DA B AL TR R A b . AR
UG AR BEE W A 8 8 T B PE T4 56 5 HO-1,
SLC7A11 #l ACSLA 5 CRF M # .0 IfiL 45 44 19 61k
Ko HL I PR I A 48 o AE A A7 7 — 58 19 SRy BR A < (1) A
G UL AIFGE L A0 B R AR B A B R A B T RE A7
Fl|— 5 BB IX TR L (2) ASBIFF B T AR 2 A 0
R R AU AT/, HICH TR a2 KA
2D IR KRS DU R T IR AT .

2% 3k

[1] BUTT B, MUSHTAQ A, HAMEED F A, et al. Blood
purification therapy in chronic renal failure and its impact
on renal index, serological index, and inflammatory fac-
tors[J]. Ann Med Surg (Lond),2024,86(7) :3856-3864.

[2] SHAH S, CHRISTIANSON A L, MEGANATHAN K, et
al. Sex differences in cardiovascular outcomes in patients with
kidney failure[J]. ] Am Heart Assoc,2024,13(9):e029691.

[3] SRERIS AWM. BRAC T 5 4k Kk B EE L 1. v g K2 2%
iz (BE 2% D) . 2024,49(3) : 377-384.

L4 BRI AT A5 3055 , 45, BRIE T 700 1 48 930 P Y T
Feik LT, o B EE 22 46 7 . 2022, 32(17) : 61-66.

[5] EM5H.REL, R, % 5T PERK/Nr2/HO-1 5%
3 AP 5 i e 0O JUL R 0 PR A R R BE T I
S]], BARA: M B2 R, 2023,23(23) 44274433,

(6] Zeii=s I , 4R Ak , . 035 120 3R m A BE-1 K5
RO WLAE BE B8 A0 N M Gensini PE4F 19 R R LT
Y I 2 443, 2020,20(11) £ 1463-1467.

[7] YE Y,CHEN A,LI L,et al. Repression of the antiporter
SLLC7 A11/glutathione/ glutathione peroxidase 4 axis drives
ferroptosis of vascular smooth muscle cells to facilitate
vascular calcification[ J]. Kidney Int,2022,102(6):1259-
1275.

[8] AW, 235, M, 5. REV-ERB i#3)5 SR9009 i -
i SLCTALL/GPX4 i R £k 30 T80 2 2 BB IR K B
o AU ot - TR AR A5 L. B AR R Y 2K, 2023,52(9) 135+
39.

[9] HONG Y,FENG J,DOU Z,et al. Berberine as a novel AC-
SL4 inhibitor to suppress endothelial ferroptosis and athero-
sclerosis[ J ]. Biomed Pharmacother,2024,43(7) :117081.

[10] i v 5 JE 0 % B RO E ML i2 R s e H % &
YL M PR, R I O O A A2 W S B if R R LT .
o S AR K, 2017,37(1) : 28-34,

(117 Fimete, T o5, XB HL4, 46, Sl il 8 i 1 2 1 %048 1 B DE o
A0 ML TR B R LT ). o R 2016, 15
(8):392-395.

[12] Z=RRNd, Bk, XU R 2% . 5. = BOULES 2 1 T %18 1 B o oy
3BT B A A JURESE A2 W (E LT . 7 b BE R R 2
224 ,2021,42(1) :12-16.

(137 5K UR . 3. F 28 7 Bl i 0% p53/SLCTALL/GPXY
17538 S 400 ) E T/ B e o, R AR A5 LT ). M R
BEK 224 ,2024,45(4) : 31-35. CFH55 2390 T1)



E PR Ib I 2675 2025 45 10 A % 46 %% 19 1 Int J Lab Med,October 2025, Vol. 46,No. 19 + 2385 -

%
MERMEZE A MBRMNERBIABEEBEHKFERERME
MERBERBELTEHNRE

HEM,ERMN,ERE. L R
TREARERANZANFA,TIEEE 050000

- it

i EHHN RiTeFead AOXA) o #F X ITARBRALEHS B (AST) KT 5 & M5 db b i 5
(A B HmEATEHE L, AE WHELER 2021 51 A% 2024 F 1 AZKEKE8 167 6 AIS &%
(AIS 40) A= B 8 k3% FR AR AR 09 84 Bl ARk e & (XTI 4) A BF R 3 £, AIS B B3R ERE S AR E AIS 4 £
TR A RSP 2 ARNIHSS) 3 49<5 4,42 # ] # & AIS A(NIHSS 3% 4 5~<16 %-,56 #]) . ¥ € &
AIS 28 (NTHSS #F 2 16 ~<C21 4,36 #]), % & AIS 28 (NIHSS #F 5 =21 4,33 #) 4% 3 A A /s (K &
Rankin E£) 5 A R BTG A (2 R ,54 #1) Fe BAFTRE 40 (<2 8,113 #1), Spearman A8 % 447 AIS & &
NIHSS # 4 5 foiF OXAAST K-F o948 X4 % B & 354 Logistic W )2 4547 7 OXAAST K-F5 AIS %
FRGH R R, ZREIEFIE(ROC) & o iF OXAAST K-Far Loy ipfb s, £R LSaman
5 ,AIS A fiF OXA KFHBA&, AST K-FIH 5 (P<<0.05), #F AIS4.FE AISA .+ FE AISH. €4
AIS 20 fr 7% OXA K P& # A%, AST K& A & (P<{0.05), AIS &% NIHSS #F 5 5 f275F OXA KF 2
fitak,5 AST K-FEEMX(P<0.05), OXA SKFH AISEFZ RR Gtk B % .AST HKF 4
M A B A (P<L0.05), fmiF OXAAST R-FBEFHE AISBEHF RRFAGHH L TEMRA 0.873, K Th
# OXAAST K F #4565 0.793.0. 770(P<C0.05), £i& AIS & & & iF OXA K FBAkF AST K-F 4
B .5mERERRRIEH X, iF OXAAST KR-FHAE KT AIS FUs A £ & 69 3F 16 24k,

KB R ELEREY; RKEF A RNALAABRAAEHSHE; RE; We

DOI:10. 3969/j. issn. 1673-4130. 2025. 19. 013 FE XD LS R743. 3;R446. 1

M EHS1673-4130(2025)19-2385-06 MktRERD A

Relationship between serum orexin A,aspartate aminotransferase levels and
the condition and prognosis of patients with acute ischemic stroke”
XU Guodong s DONG Xiaoli \ LIANG Xiaohui ,MA Liang
Department of Neurointerventional , Hebei Provincial People’s Hospital
Shijiazhuang , Hebei 050000, China

Abstract:Objective To investigate the relationship between serum orexin-A (OXA) and aspartate amin-
otransferase (AST) levels and the disease severity and prognosis in patients with acute ischemic stroke
(AIS). Methods A total of 167 AIS patients (AIS group) treated at Hebei Provincial People’s Hospital from
January 2021 to January 2024 and 84 healthy individuals undergoing physical examinations (control group)
were selected as the research objects. AIS patients were categorized by severity into mild AIS group [ National
Institutes of Health Stroke Scale (NTHSS) score <(5,42 cases],moderate AIS group (NIHSS score 5—<C16,
56 cases) ,moderate-to-severe AIS group (NIHSS score 16 —<C21,36 cases),and severe AIS group (NIHSS
score ==21,33 cases). Based on 3-month prognosis (modified Rankin scale) , patients were divided into poor
prognosis group (=>2 grade,54 cases) and good prognosis group (<2 grade,113 cases). Spearman correlation
analysis was used to assess the relationship between NIHSS scores and serum OXA and AST levels in AIS pa-
tients. Multivariate unconditional Logistic regression was used to determine the relationship between serum
OXA and AST levels and the prognosis of AIS patients. Receiver operating characteristic (ROC) curve was
used to analyze the predictive efficacy of serum OXA and AST levels for prognosis. Results Compared with
the control group,serum OXA level in the AIS group was lower, while AST level was higher (P<C0. 05). Ser-
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