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[ Abstract]  Chronic kidney disease (CKD) comprises a group of clinical syndromes affecting kidney structure
and function, with various causes, high treatment costs, and a poor prognosis. Epigenetic modification of gene
expression and cell function has been shown to play a key regulatory role in the occurrence and development of CKD.
Homocysteine (Hey) is a common amino acid-containing thiol group in the body. Hyperhomocysteinemia ( HHey) is
a damaging condition involving many organs, and is an independent predictor of end-stage renal disease morbidity and

mortality. This review considers the relationship between HHey and chronic renal injury, and examines research
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progress in the role of epigenetic modification in the mechanism of Hey-mediated chronic renal injury, with the aim of

furthering our understanding of the occurrence and development of CKD. This process and its mechanism provide new

ideas and a theoretical basis for further research into CKD.

[ Keywords)

kidney disease

homocysteine; DNA methylation; histone modification; non-coding RNA regulation; chronic

Conflicts of Interest: The authors declare no conflict of interest.

AP R AE A BRI 9 A M 1B IE 9 ( chronic
kidney disease, CKD ) % /& i & Fil S g 238 2l 3
K, 5 ANOH 10% ~ 13%, Fil)5 2, H % 51 ™ &
RO LA I AAE , S BRI S A i MR R Y i DL
P2 —7 RS R B, A A A 2 Bk
R Ak 1) SRR DRI 38 R iy =i ) 28 2 e R
(homocysteine , Hey ) I FLHAE T 4 i 5 | A2 '
/NERTIRERERT Y . ORISR Y] CKD MR A &
5 F M L7 A B WU AR R g L i
I - = R U S/ <V O 1A
( hyperhomocysteinemia , HHey ) 75 5 & 45 173 (1Y) — Ft
BTN, FL 38 AL 2 Y A8 1 n] BE 2> BURN 3R
X CKD & JENH ERY— D E S 1, P ik 2
AL e 1 5B MR AR Y 22 4k T HL 34 7 20 i
SrEL R P A LURAF RGP 2R di
3 HE AL B FE IR RO 5E HOBIRA 5130 31
A BYIRFERIL ) B >R B B3 96 45 It oF A 2R T R AR
CKD HYA IR R FNIET- A, T 1K X I 86 4E 56 T
HHey 516 B DI RE 73 19 A AR LT B e WL ast A
PR L v R B R 24 A e ot A R

| EREEEERNES S
B

Hey SR N 8 2 R A e vp = A i) B o
[y, e E AR A . i H R 2 i
WA R B AN A 7 M R
5 1.7 Hey JKE#E I 15 wmol/L B A 2 W
HHey"™ . HHey B\ Ry J& 28 5K 1 ' JIE 0% (end
stage renal disease , ESRD) A& Ji R FIFLT- R )l 37
Fenl PR 2R, BE T Gt S L D B AR 5 R
FERAE 7R Hey 1755 A2 20 0 45 493 5k 94 5 12 400
JELYR T BB DR B A7 ek B ) T A A RE, S
& BUN FIl Ser T, 5 20K Ak 8t 451
ZHANG 45" [l BF 58 L 3 W] HHey 38 i 401k i

T HRAE SN LA K2 P T IR 9 4G T ORI 4 A
MPH T BT, SECE /NERUE L R TR 24 CKD
KM ESRD

2 SREYHMAEMESSSEINEE
4% B9 5 FHLHI

2.1 HAE/AME NLRP3 FR

RAESEEE T XSG G B —Fh B R e
PRAPHIL . A% H BR 45 & 5F J 45 M JURE 32 R Kk
£ H 3 ( nucleotide-binding oligomerization domain-
like receptor protein 3, NLRP3) Z4IEN AR L EH
EE W) — T, BN O = R AE N Y G ER
T HMOE A A B, — 25 Toll FEAZIA
4 WOE AL S R 1R T i, 5 R F A
% - 1B (interleukin-1 beta, IL-1B) I A 4H /3% 18
(interleukin 18 ,1L-18) Hi/A ; — & i<k I 22 0 45 |
AR 55 NLRP3 ZAKZ &, fEdF 73 i A 1L-
1B 1 IL-18 , K G RRAERUN ), BB 5%
FW] LS B A 20 IR 1 2 R NLRP3
RIE/IMRINFE3K , NLRP3 4 i /)M 12 800 - e
AR RA AR E M- 1 ( cystein-asparate protease-
1,Caspase-1) 1% IL-18 Al 1L-18 {4316, T 2
PR M AE T2 5 A 3h By A A58 AE K, T
NLRP3 & 4E /b f& 0] i 2 & 4 Bt g £ b
(lipopolysaccharide , LPS) 75 3 F1 3 i , H 0 51
EAFFLEE RIAE S DN A9 & A fl g A 6,
AN, BB i 5% & B Sanziguben 22 B ( sanzuben
polysaccharide , SZP ) R it i+ A5 & M 18 G A W) 7
A B R R IR UK AR LPS KPR
il TLR4/NF-xB/NLRP3 {5538 % (1 3805 LA
HRNE I L8 % DN /N B
2.2 |AMH

A AL I (oxidative stress,0S) J&T5 1K N & AL
SHEEAE R A ny —MolR S, S EA A |
F& (reactive oxygen species, ROS) 5 & FIPT A



o P AR R 4Rk 2025 4E 5 45 35 5% 5 Chin J Comp Med, May 2025,Vol. 35,No. 5 97

AR 18 2R 58 2Z 18] 1) 7K P AN BE AR 514, gl 2 A& A=
0S R S AL BE 77 1 a2 Fh 52 1 Al i 12
Vi, 24 D RE D 3N, U A0 R 4
5T R, ok iR Tl BE B A% ) BE 23X ROS 772 |
AW R AR RAC L B, O i 4 S BAn i
FET, Hrp B D RES M B K ROS HLIEH A
HE E I, HBEE B DI RE 0 & e a3 5 1E
FSEPEY SR IE W, Hey M — A LA &
A ( nitric oxide synthase, NOS)/Akt 3% 4% 3K 2L
AR AR AL T OS A 5 20 it B 45 473 3 2
B IIREREAS . Hey 5 A0 OS 7= A: 1 ROS
J& HHey SECE B EEYLH]
2.3 AEMREL

A R R A S I3 R
fiff ) PR RL R T SR f AP %ok 240 L fkt B R ) 28 OC E
Z, PJE M (endoplasmic reticulum , ER) YE i —Fh
FEER AR , 2 10 5 4 S A M 0 W 25 1 e
AW N, D4ERr i A B RS, mH RS
B2 ER M E B AR A I
(endoplasmic reticulum stress , ERS) Jil( 12 &5 H B4t
&, FEUEERIT R MARITSE O TR, HOE
ALY T R AR T AT & 2 AR ER N B )
DI AH OG0 200 i ) e i i, A 1 A /M 1 B
JT R R AR A DR R Hey 5 SN
Bz VI RE B i, 450 T N B ARRSIE D 5k, 2 2k N B2 R
SEANMATE AL, &4 ERS™ , Fei st il se T
HHey B R AEAT BT, W% I F kB ( nuclear factor
kappa-B,NF-kB) IL-1B HI IL-18 , 3% Jil £ fits P 42
AR B T AR IR A i Y — E AR K 5
A ERS, X 7] DL B Hey 4 F 20 M 5 45 1 %2
SO
2.4 DNA EXHEY

DNA FUEACIEAEMIMERE 1) C5 7 B 3 —
ASHI SRR I B 5 — Y 35 o g i | PR 56 i i W 1)
T GE B K AEAE CpG AL b, T CpG & XK
gl 2 3 i shF AN T 0k A e R 3
ARBs J5 Bl FRIR AR, SO )2 1 B RITER
51 e {0 R 4544 K DNA 57 A B AR 5 =
YRR | AT 45 ) ik A 3RGR 1 400 5 25 WL 2 T 1 )
2RI T AT 45 4 AL 2k A i R 25
AT -3 B0 BEPE B2, HHey St 4 j 5 05 5
DNA R H A6 — i A0 G, IF 0 K B, i b

Hey [ S8R DNA #510518 &2 8 0\ ok 2 J2 4t i vh
DNA H SEAb M0 AE A P e SRR 2 A JR 4K
A3 B 4 L, 14 B g D1 AR /N sk B A Y E R T
I, Hey FYFL AT DNA B LA AR fb % B T RE = A
KHERZM ) GUAN 21 B RIFSE 32 B DNMT1
TE HBx 3 #3A 0 HK-2 40 fn e 4u e v o, &
E PTEN #1 VDR Ji 8+ H 34k, i ff PI3K/
Akt/mTOR F1 NF-«B {553 F§ 193005 , 3 8
JHF 4 5 B AR I B /INER B R B B LA

3 RUEEFEEIGFHMSREERTIE
3

3.1 @&

FWs AL A R MR E
MO IE DL T, 38 1 A 22 5 54 RIS E o SR R 1)
SRR T D 8 2 A A ] 35 A | AT s AE A R
ARCY  FEREIT N A AR DNA A (4 3
et ) | 2 8 1A A A s i DL K3k g i RNA
(ncRNA) &, HAP AR — i 78 19 5 5 AR 52 ) %
25 # LA M e R 3R ik, GRS i IR B £
3.2 DNA BHEL &

DNA H AR S — B S R DT BR A AL
FERSE MG I R R b R EZNEM,
AR K EMSEUESE T A 30 F X DNA H 3L A2 it
ol A 7 S5 R -4 G, DA T SR 0 8 R O R A
5%, B DNA 5 F Ak i 3 R 3R Ak B IR, DNA
LA AT DIZEE L CpG 4581, 55 Wi
ML LR WA E AN LB R 59, 27
LAl )R A s e AR 5—FP L s g i AR, S5
DNA HUIEAAE AR I, BEE 23K h B KRk
G, CKD B 28 52 320 AF T 37 1) i 35, %o ' g e 4t
PRt AL 2 o N TRT B3 &2 R PR R G
HRETCHE CKD F1 DNA F 34k 2 [a] i 6 BE IR
AR U R 4, ¥ 45 B T CKD /Y Tt B Al
HIT .

DNA H 34 5 15 [R] 78 2 b 20 IR A 5 19
B IRERIi, HHey /E R ESRD i & 1) 3 22 8UW
22—, Hey Rl ELEAEH T 2 40 51 A2 B D) fg
B, DNA S b EOR R — R ER
e i 36 Ak, A S - IR H OB A R ( s-ade-
nosylmethionine , SAM) |, T 85 2 FR J& % #% Hey



98 R E B R 2k 2025 4F 5 A4S 35 %45 5] Chin J Comp Med, May 2025, Vol. 35,No. 5

HHMIR45 5 DNA 55 H A R 1 — > OB X
A, W58 £ W, HHey f77E I S — B 7 Hey (s-
adenosyl homocysteine , SAH) f# 4L T 4= il SAM , 5
/BRI R R AT A AL, LB DNA IRH L 10i&
Witk HHey B FEPEPE . BEE A 90RITIR A,
K iEdE 2 W1, DNA I H B 1615 5 DNA i3 Fl
e LM -5 CKD ESRD Wy HE i A &
YN FR LS DNA S LR I52 5 T HHey
B REB G TR VE Y L BoBrF T & B,
DNMT1 413 miR-30a-5p Ji 0¥ i FF 564k LI )
miR-30a-5p % 5%, M T 75 FOXA1 3 ik €
HHey /- B /NER E AP 7=, XTE 455 [
WFFE A2 B Hey 78 3 W8t 4% 27 2 1 6 B 4 43 0
1TV, Hey il id ¢-Myc 25 EZH2 fl DNMT1 3%
Wis LB -2 miR-1929-5p F 5 ) 1 X LAYT
R miR-1929-5p Bk, {2 # T Hey V5519 /2 20
MEgT, LAWESE BT DNA H b g5
HHey 5% CKD &4, 845 2 40 f Jd -5 | i 18
PE B Dt 03 AR AL
3.3 AZEHWHEMNEE

ZH R 1 A A A 0 e e e 5 Y — b
B B B, R DNA S [RIZH slidZ /M Zi 4, midd
VB2 48 4 B AR R N A DGR T & A
H AL | WAL W R b 55 22 P B 5% J 1 1 1) o
PR BOHTIE S R B, 4 R 1 AL RE S T ) 3
PRI S RIS A 2 ik, 3 S0 i+ B IR S R #
TEEAEN, TTH AR MR S DNA 2
] B 2R, (H A R0 As 36 N IE Rk 1B i, F 3%
R BRI KDY

H T, O 2 7E 2 P8 M B B rh i 9t T 4
BB SR R B IEE T 2R A & E
MR VE AL FEAS SO FRATT T B S 25 A 4
TR A5 SR BT HHey ASEMEAN S0 18
B Dy Redi s h i EoRT it T kg ol CKD 1Y H JE Bt
58 TAEFRAE—E MR B B S S Al

R B 5 e R A b 2 R I T A = Y
B OIRERIT, AR W I T bR O 1 R A AR
FA B 4 AN [) 3 43 R 35 R 7 s 40 6 0 R IR PR
Xt CKD MR YTT ROCR ., TFoE R, RAE
SRS R B 5 TR R DR 2R I AE Y
A, RAE W R E IR FERNRZ —,
WG E H Iz F 1k 3L B 5k 1 R E

Bl EOE 801, 5 Hey RYER I S0 77
TE—ZEEA . T4 SAH T EZH2 F
FRIRAE AR, AT 532 i) 2 PR 4 S RN 8 1 I
YT SAH AR g R 2z — R B ARG AL,
HHey X Al 755 SAH 4 % SAM, X i8] T HHey
A BF Ve 2 105 418 W A A % D) AR G
P, HIL[E 5 CKD 2 ESRD {93 Bk i

SR AR 2R B 418 LB i 5 | ke 28 1
P B R B 2 Hey A5 15 ShRE 405 O AL
il 22—, M/ IMETC B — N I PO
IR $em & B 5 HHey LR 508 1
B ORI A R A AR — AT BEE A
HAMBMITE HHey /50918 M B D Re B 405 i 16
BILT I — 254 2 B, S0 1) 001 4L 2 F A8 A G 3
it AT fE =97 CKD M — A SCTFB
3.4 3EZRFS MicroRNA (miRNA ) 2

TS DNA B8 24 2 P8 M , Al JE
WA R S 5 TS S PR M ek
AR B K AT REF 2 DI HEE IR 4R TS RNA (neRNA)
ncRNA ZFEDIREN 7 AR 2, A48 45 3L R 1 3
TG FTTER  RNA 1A g, 2 11 0 B RS e
MicroRNAs( miRNAs) & —ZE K20 18~22 nt
(1 3E 5 B s RNA 43F, 38 3 B RMisi 5 e X
miRNAs 5 mRNA f§ 3° UTR X & 5 UTR X 4%
A WA S5 mRNAs B AR o B0 A ER
J& miRNAs fEfSH ] DNA FRLBLF4 il K 26 76 1
25 LA T 2 2 L A5 VA1 R F A ek ™ [l
DNA H 3 Ak 2 85 (08 it vl Do 5 s
miRNA (U335, B, TR A4 1815 Tois & 4 i
B 2 AE 28 LB M S B3k 31— 4> B P 96 3R 2L
I R 42 A A PG B

JEGRAS MicroRNA T84 5 5[] 80 2 e 22 12 i
FEA S 0 5 D RE O, AE 2O ast A% L
ncRNA X J R 3Rk i i 4 02 sh A 1, B dls i
gedE s T 2R ZE T 19 miRNA JE 5
T RN S AKT A miR-214-3p |
PELABD ] L I P GPX4 A 7 41375 5 19 15 /N
B LR sE T, HAR FE /R 5319 AKI 2
I miR-182-5p 1 miR-378a-3p 42 [~ it 1% F
BRAET T R T, 3 B 4 JH 4 GPX4 Fil SLCT7A11
P EIE T, miR-182-5p il miR-378a-3p 11 il 5l
(R38R T /R 5 510 K BB B 493, 2% BH RAIG



P P AR R 4Rk 2025 4E 5 45 35 5% 5 Chin J Comp Med, May 2025,Vol. 35,No. 5 99

AKT H13% 28 miRNA BIRIF S MR R
WAEHLHI B —304 , miRNA A5 At 25 11 5 4 i
FEH —FE o DNA H AL RN 4L 88 B it 4T
WAL P B BT IE e £ W], miRNA /5 5 &
T 20 3 A% A ) 2 —, AE 0% A O i 3R 4
mRNA Fil/ 55 10 i B 5% 8 45 3 R G 38 3K O 52 i
CKD A= BRI Bt AR ) LIU 2600 7 0 PR s
JNERABE D % B L T miR-483-5p X MAPKI1 Al
TIMP2 mRNA [ B , A 2 B (] o 2F 2 Ak i i
$E78 miRNA JRY7 0] LAFE 18 M 5 T s B 493 19 55
— P ORIIARYT RN, A miRNA 3 B 58 i
S SR 455 R M mRNA A9 % 7E 'S
g sl T M, BLA, DNA H3E{E
BH5 miRNA W AFEAH M, 76 F L0 TE i 7
' miRNA 2 5 8 # 7 DNMT3a, DNMT3b /)3
ik, BFFE BN miRNA /5% NLRP3 FE K 3 1k
1454 eNLRP3 LK 1 37 -UTR B # 2 Wig 144
5, 78 NLRP3 JE [ 3k T P8 -4 i NRLP3 %
i /AT B 98 RE SN AN MR R AR S
251 HHey " DNA 5 84 T 42 #F HHey A4 41 i
BEPEAE X — 4518, 454 H AT miRNA X2 845
DNA H 386 Ak AR B A G B 3R 15 2538, M) 1T 5 B
miRNA 5 HHey /151912 % 5 Dh RE B 40 & AE 1]
e

4 BEMRE

ULAFR, Bl R AL = OF S BHR A
IR 22 1 UE 05 2 1] 2 WL 352 A% 188 1 7 22 i g
(4t A R KR T R R O A €, JUHHAE
B BN OB SE b, RLE A% 7 B PR T H 4
SRR, R ATYIZE T Hey 4t 2 3R WG 14
AR B 40 057 3 — Lt PR R I T 3 o A ST
RN Chs™ /N Hey ILAE R AY S ) 14K Sh Hey
V5 R AR R T i T R A ETBE PRI ST, OF B
T —E IR B8 T Hey /5B 1
DA B B 367 SR i B . SR, H AT T
HHey 55 B i 473 v 2 WL i A% “= AL il O T 52 475 Ak
TR B B, BATR P VR 1 A7 22 R il e,
JEHRAE W] A5 55045 i) Hey 7K1 b B 1] 2 00352
At it A7+ F05 1, A5 7% ik — 2B IR, RO,
AW RMEALF1E HHey 51K 19 DI ae4i 4
H SR, AN U B T 18 78 P 22 18] 8 52 2% 5%

2 ,i0¥% N CKD YR TRy 2 W A PEAkis oy
TRABLE RS ERYHE R 455 R IR L2159 HHey
Sk B AP, G 0 35 LR R A IR R, FATI
TF oA A R TOUR | HE 22 P ) R s ) 114 R i 1 4
Tl R PSR AR BT ) fif R T 58 5 R

SE k.

(1] GOODBRED A J, LANGAN R C. Chronic kidney discase:
prevention, diagnosis, and treatment [ J]. Am Fam
Physician, 2023, 108(6) : 554-561.

[2] MOURCHID R, YASSINE A, BELLAHCEN M, et al.
Chronic kidney disease in America, Africa, and Asia:
overview of treatment cost and options [ J]. Ann Pharm Fr,
2024, 82(3) : 392-400.

[3] LIUM, ZHANG Y, ZHAN P, et al. Histone deacetylase 9
exacerbates podocyte injury in hyperhomocysteinemia through
epigenetic repression of Klotho [ J]. Pharmacol Res, 2023,
198 107009.

[ 4] JIANGJ, WEN C, LI'Y, et al. IFC-305 attenuates renal
ischemia-reperfusion injury by promoting the production of
hydrogen sulfide ( H2S) via suppressing the promoter
methylation of cystathionine ~y-lyase ( CSE ) [ ] ].
Bioengineered, 2022, 13(5) . 12045-12054.

[5] YAN Y, LIU H, ABEDINI A, et al. Unraveling the
epigenetic code: human kidney DNA methylation and
chromatin dynamics in renal disease development [ J]. Nat
Commun, 2024, 15(1) . 873.

[6] WU D F, YIN R X, DENG J L. Homocysteine,
hyperhomocysteinemia, and H-type hypertension [J]. Eur J
Prev Cardiol, 2024, 31(9): 1092-1103.

[7] SHIJ, CHEN D, WANG Z, et al. Homocysteine induces
ferroptosis in endothelial cells through the systemXc-/GPX4
signaling pathway [J]. BMC Cardiovasc Disord, 2023, 23
(1). 316.

[8] GONZALEZ-LAMUNO D, ARRIETA-BLANCO F J,
FUENTES E D, et al. Hyperhomocysteinemia in adult
patients: a treatable metabolic condition [ J]. Nutrients,
2023, 16(1): 135.

[9] GAON, ZHANG Y, LI L, et al. Hyperhomocysteinemia-
induced oxidative stress aggravates renal damage in
hypertensive rats [ J]. Am J Hypertens, 2020, 33 (12):
1127-1135.

[10] BRZREL, sk, MR, 45, FoxO1 7E R BE AR T
A A A B 0 B PR T M TS ()], KRy,
2022, 50(1): 53-58.

ZHANG H H, XIE L, SHENG S Q, et al. The role of
FoxO1 in renal podocyte injury and apoptosis induced by
homocysteine [ J]. Tianjin Med J, 2022, 50(1): 53-58.



100

P P AR R 2 4Rk 2025 4E 5 45 35 5% 5 Chin J Comp Med, May 2025,Vol. 35,No. 5

[11]

[14]

[18]

[19]

[21]

[22]

(23]

LIZR, LIU C F, GUO D Q, et al. Association between
serum homocysteine and postoperative acute kidney injury in
patients undergoing cardiac surgery [ J]. Biomark Med,
2024, 18(2): 51-57.

ZHANG M, YUAN J, DONG R

et al.

s

Hyperhomocysteinemia  exacerbates  ischemia-reperfusion
injury-induced acute kidney injury by mediating oxidative
stress, DNA damage, JNK pathway, and apoptosis [ J].
Open Life Sci, 2021, 16(1): 537-543.

ZHANG H, LIAO J, JIN L, et al. NLRP3 inflammasome
involves in the pathophysiology of sepsis-induced myocardial
dysfunction by multiple mechanisms [ J ]. Biomed
Pharmacother, 2023, 167 115497.

KIM H J, KIM H, LEE J H, et al. Toll-like receptor 4
(TLR4): new insight immune and aging [J]. Immun
Ageing, 2023, 20(1) . 67.

FU J, WU H. of NLRP3

Structural mechanisms

inflammasome assembly and activation [ J]. Annu Rev

Immunol, 2023, 41, 301-316.
YANG M, WANG X, HAN Y, et al. Targeting the NLRP3

inflammasome in diabetic nephropathy [ J ]. Cwur Med
Chem, 2021, 28(42) . 8810-8824.
WANG F, LIU C, REN L, et al. Sanziguben

polysaccharides improve diabetic nephropathy in mice by
regulating gut microbiota to inhibit the TLR4/NF-kB/NLRP3
signalling pathway [ J]. Pharm Biol, 2023, 61 (1) 427
-436.

YOSHIKAWA T, YOU F. Oxidative
regulation [J]. Int J Mol Sci, 2024, 25(6) : 3360.

HAJAM Y A, RANI R, GANIE S 'Y, et al. Oxidative stress

stress and bio-

in human pathology and aging: molecular mechanisms and
perspectives [ J]. Cells, 2022, 11(3) . 552.

CHANG LY, CHAO Y L, CHIU C C, et al. Mitochondrial
signaling, the mechanisms of AKI-to-CKD transition and
potential treatment targets [ J]. Int J Mol Sci, 2024, 25
(3): 1518.

SHARMA G S, BHATTACHARYA R, SINGH L R.
Functional inhibition of redox regulated heme proteins: A
novel mechanism towards oxidative stress induced by
homocysteine [ J]. Redox Biol, 2021, 46. 102080.
HEMAGIRRI M, CHEN Y, GOPINATH S C B, et al.
Crosstalk between protein  misfolding and endoplasmic
reticulum stress during ageing and their role in age-related
disorders [J]. Biochimie, 2024, 221. 159-181.

CHEN Z, ZHANG S L. Endoplasmic reticulum stress: a key
regulator of cardiovascular disease [ J]. DNA Cell Biol,
2023, 42(6) : 322-335.

CHEN X, SHI C, HE M, et al. Endoplasmic reticulum

stress: molecular mechanism and therapeutic targets [ J].

[25]

[26]

[27]

(28]

[29]

[31]

[35]

[36]

Signal Transduct Target Ther, 2023, 8(1) : 352.
JIANG S, XU W, CHEN Z, et al. Hydrogen sulphide

reduces hyperhomocysteinaemia-induced —endothelial ER
stress by sulfhydrating protein disulphide isomerase to
attenuate atherosclerosis [ J]. J Cell Mol Med, 2021, 25
(7). 3437-3448.

CHENG C K, LUO J Y, LAU C W, et al. A GLP-1 analog

lowers ER stress and enhances protein folding to ameliorate

homocysteine-induced endothelial dysfunction [ J]. Acta
Pharmacol Sin, 2021, 42(10) ; 1598-1609.
TOMPKINS J D. Transgenerational epigenetic DNA

methylation editing and human disease [ J]. Biomolecules,
2023, 13(12): 1684.

WANG S D, WANG X, ZHAO Y, et al. Homocysteine-
induced disturbances in DNA methylation contribute to
development of stress-associated cognitive decline in rats
[J]. Neurosci Bull, 2022, 38(8) : 887-900.
NAKAMICHI R, HISHIKAWA A, CHIKUMA S, et al.
DNA-damaged podocyte-CD8 T cell crosstalk exacerbates
kidney injury by altering DNA methylation [ J]. Cell Rep,
2023, 42(4) . 112302.

GUAN H, ZHU N, TANG G, et al. DNA methyltransferase
1 knockdown reverses PTEN and VDR by mediating
demethylation of promoter and protects against renal injuries
in hepatitis B virus-associated glomerulonephritis [ J]. Cell
Biosci, 2022, 12(1): 98.

WU C, DUAN X, WANG X, et al. Advances in the role of
epigenetics in  homocysteine-related ~ diseases [ J ].
Epigenomics, 2023, 15(15) : 769-795.

DAVALOS V, ESTELLER M. Cancer epigenetics in clinical
practice [ J]. CA Cancer J Clin, 2023, 73(4) . 376-424.
ALSOLAMI A A, ALMALKI A A, ALHEDYAN S Y, et al.
Plasma homocysteine levels and cardiovascular events in
patients with end-stage renal disease:
[J]. Cureus, 2023, 15(6): e40357.
ZHAO Y, FAN X, WANG Q, et al. ROS promote hyper-

methylation of NDRG2 promoters in a DNMTS-dependent

a systematic review

manner; Contributes to the progression of renal fibrosis [ J].
Redox Biol, 2023, 62. 102674.
DING N, XIE L, MA F, et al. miR-30a-5p promotes

glomerular  podocyte  apoptosis  via DNMTI1-mediated
hypermethylation under hyperhomocysteinemia [ J ]. Acta
Biochim Biophys Sin, 2022, 54(1) . 126-136.

XIE L, MA S, DING N, et al. Homocysteine induces
podocyte apoptosis by regulating miR-1929-5p expression
through c-Myc, DNMT1 and EZH2 [J]. Mol Oncol, 2021,
15(11): 3203-3221.

HE W, LI Q, LI X. Acetyl-CoA regulates lipid metabolism

and histone acetylation modification in cancer [ J]. Biochim



o P AR R 4Rk 2025 4E 5 45 35 5% 5 Chin J Comp Med, May 2025,Vol. 35,No. 5 101

[39]

[40]

[41]

[43]

[44]

[46]

[47]

[48]

[49]

Biophys Acta Rev Cancer, 2023, 1878(1); 188837.

MAN C H, LAM W, DANG C C, et al. Inhibition of PLK4
remodels histone methylation and activates the immune
response via the ¢GAS-STING pathway in TP53-mutated
AML [J]. Blood, 2023, 142(23) . 2002-2015.

CHAO C T, KUO F C, LIN S H. Epigenetically regulated
inflammation in vascular senescence and renal progression of
chronic kidney disease [ J]. Semin Cell Dev Biol, 2024,
154(Pt C): 305-315.

MAN E, EVRAN S. Deacetylation of histones and non-
histone proteins in inflammatory diseases and cancer
therapeutic potential of histone deacetylase inhibitors [ J].
Curr Genomics, 2023, 24(3) . 136-145.

JIANG Y, XIANG C, ZHONG F, et al. Histone H3K27
methyltransferase EZH2 and demethylase JMJD3 regulate
hepatic stellate cells activation and liver fibrosis [ J].
Theranostics, 2021, 11(1) . 361-378.
ZHANG L, CHAI R, TAI Z, et al.

histone modification in inflammatory skin diseases and

Front Immunol, 2024,

Noval advance of

related treatment methods [ J ].
14, 1286776.

SHANG R, LEE S, SENAVIRATHNE G, et al. microRNAs
in action: biogenesis, function and regulation [ J]. Nat Rev
Genet, 2023, 24(12) . 816-833.

YADAV P, BANDYOPADHAYAYA S, FORD B M, et al.
Interplay between DNA methyltransferase 1 and microRNAs
during tumorigenesis [ J]. Curr Drug Targets, 2021, 22
(10): 1129-1148.

YANG M, LUO H, YI X, et al. The epigenetic regulatory
mechanisms of ferroptosis and its implications for biological
processes and diseases [ J ]. MedComm, 2023, 4
(3): e267.

JIN'S, LIU P S, ZHENG D, et al. The interplay of miRNAs
and ferroptosis in diseases related to iron overload [ J].
Apoptosis, 2024, 29(1) . 45-65.

SABET SARVESTANI F, AFSHARI A, AZARPIRA N. The
role of non-protein-coding RNAs in ischemic acute kidney
injury [J]. Front Immunol, 2024, 15, 1230742.

NAG S, MITRA O, TRIPATHI G, et al. Exploring the
theranostic potentials of miRNA and epigenetic networks in
autoimmune diseases: a comprehensive review [ J]. Immun
Inflamm Dis, 2023, 11(12): ell21.

SHELKE V, KALE A, SANKRITYAYAN H, et al. Long

non-coding RNAs as emerging regulators of miRNAs and

[50]

[52]

[53]

[56]

epigenetics in diabetes-related chronic kidney disease [ J].
Arch Physiol Biochem, 2024, 130(2) ; 230-241.

LIU D, LIU F, LI Z, et al. HNRNPA1-mediated exosomal
sorting of miR-483-5p out of renal tubular epithelial cells
promotes the progression of diabetic nephropathy-induced

renal interstitial fibrosis [ J]. Cell Death Dis, 2021, 12

(3): 255.
YI Y S. microRNA-mediated epigenetic regulation of
inflammasomes in inflammatory responses and

immunopathologies [ J]. Semin Cell Dev Biol, 2024, 154.
227-238.

BRAVO-VAZQUEZ 1. A, PAUL S, COLIN-JURADO M G,
et al. Exploring the therapeutic significance of microRNAs
and IncRNAs in kidney diseases [ J]. Genes ( Basel),
2024, 15(1) . 123.

WEN, T7, Wk, 4. FRRERER [ miR-488-3p
FIETEST MPC-5 /DR /NERE AT [J]. 454
TR, 2022, 38(9) : 801-806.

JIEY Z, DING N, XIE L, et al. Homocysteine induces
glomerular podocyte apoptosis via up-regulation of miR-488-
3p expression in MPC-5 mice [ J]. Chin J Cell Mol
Immunol, 2022, 38(9) . 801-806.

BUNEE WIRBT, SNE, F s FEECERER S
TRPC6/NF-kB 755 ¥ /MR L AR FE - RUBLA] [J]. 2
FBE2#Z% ) 2024, 40(2) ; 174-181.

LI X Q, WANG L X, MA X ], et al. Mechanism of iron
death induced by high homocysteine via TRPC6/NF-kB in
glomerular podiatocytes [ J]. J Pract Med, 2024, 40(2):
174-181.

TAERS, T35 KIS 2. LncRNA SNHG1 7E [F) #8024
MRBUE A AR T R AOFET [T]. SEHIERSA20, 2024, 40
(4): 476-482.

ZHANG Z H, MA F, ZHANG Q, et al. Effect of LncRNA
SNHG1 on homocysteine-induced podocytespyrophosis [ J].
J Pract Med, 2024, 40(4) . 476-482.

FEREZE, FEARHT, W, . WREHERAZ HLAEE 6 7E WA
R ea RIS /N RV L 0 A P R (D). R
A LA, 2024, 49(12) ; 1400-1407.

LU G J, WANG L X, ZHAO J, et al. Role of transient
homocysteine-induced
podocyte autophagy of mouse kidney [ J]. Med J Chin
People’ s Liberation Army, 2024, 49(12) . 1400-1407.

receptor potential channel 6 in

(ehs HH#A)2024-05-14



