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Abstract:Objective To investigate the correlation between serum levels of apolipoprotein Al (ApoAl)
and forkhead box transcription factor 1(FOXO1) and the risk of progression of renal injury in patients with
diabetic nephropathy (DN),and to analyze their predictive efficacy for the risk of progression of renal injury.
Methods A prospective study was conducted on totally 223 patients with DN admitted to Cangzhou Integrat-
ed Traditional Chinese and Western Medicine Hospital of Hebei Province from January 2022 to January 2024.
The patients were divided into progressive group (44 cases) and non-progressive group (176 cases) according
to whether renal injury progressed within 1 year after treatment. The baseline data and serum ApoAl and
FOXOL1 levels were compared between the two groups. Multivariate Logistic regression was used to analyze
the influencing factors of the risk of progression of renal injury. Restricted cubic spline was used to analyze the
correlation between serum ApoAl,FOXO1 levels and the risk of progression of renal injury. Receiver operat-

ing characteristic curve was drawn to analyze the predictive efficacy of serum ApoAl and FOXOI1 for the risk
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of progression of renal injury. Results Compared with the non-progression group,the level of ApoAl was de-
creased (P<C0.05),and the level of FOXO1 was increased in the progression group (P<(0. 05). Multivariate
Logistic regression analysis showed that serum ApoAl and FOXO1 were independent influencing factors for
the progression of renal injury in patients with diabetic nephropathy(P<C0. 05). There was a positive interac-
tion between low level of ApoAl and high level of FOXO1 in the risk of progression of renal injury (P <<
0.05). The area under the curve (AUC) of serum ApoAl and FOXOI1 alone and in combination to predict the
risk of progression of renal injury was 0. 758,0. 777 ,and 0. 882, respectively,and the AUC of combined predic-
tion was significantly greater than that of each index alone (P <C0. 05). Conclusion The serum ApoAl level is
decreased and FOXO1 level is increased in DN patients with progression of renal injury,and there is a positive
interaction between ApoAl low level and FOXO1 high level in the risk of progression of renal injury. Com-

bined detection of ApoAl and FOXO1 levels has a higher predictive efficiency for the risk of progression of re-

nal injury.
Key words: diabetic nephropathy;
prediction

ry progression; interaction;

B R B (DND & 2 B R (T2DMD LI
RAEZ — , H A RAE 20% ~40% . DN B % 5 B
B RS O AR Ak EL A AT, Y R K
Jifr L R B B B A R RT3 R IR YT B
R TR Sy A B DR T LR T AT SE 22 DN i
Ptk Rl R R SR FH B 2 R AR A O 2 B DN RS
“ERRET AZ TR R T A I A, HRE R 2
ANERAGT PRIV 1B 15 A 2 AR T
DN B 45475 1k Ji2 , (H ARG 0 45 51 5 52 e e 4G ) Oy vk 25
Z B K 2 R, PRI 4R A R 2 e A R
DN B e e R A EE A L., #IEEA
A1CApoAD) J& T & % B2 AR 8 11 I & A (HDL-C) i &
BELEA R 1 LA B AR BT Sh Dk o AR T Ak A AR L Wl
VEAS I B IR 2SS PR 0 A 9 B2 A0 R, 0 i i OB
BT S HERE SR 1 (FOXO1D) 2 B A8 BE LR 3
W (PISK) /25 11 BCAKO {5 5 8% 19 4L A 1
HEXZBESEME.FOXOl mEXRSHHIAESN
B /NS 2 B A 0 A DG T BT SR Ak I R N i
YL R, SR E MR, S 58 W kAT
2O BT ApoAl.FOXO1 5 DN 5 i 43 i J&& 4 56
PERF 5% 45 20, % F ok, A BF 52 46 20 Bt DN R 3 I i
ApoAl FOXO1 7K-F- 5 ' 4 43 i Je XU ) AH G M 1Y
Bl b R T 0 32 BLAE T B A TO R R L R I
PR e 440 10000 2 4 2 5 A 4l
1 #ARS5HE
1.1 — ¥R PEH 2022 4E 1 H & 2024 4 1 A
A6 W M VY R 45 G BE B IR 19 DN AR 223 i ik
FTHTREMERFIE ARIEIAIT T 1 A 2 75 & A B B0 ok
JEay Rk R Rt A AW A e M v
e 45 G B2 e A0 P 22 01 2% W A v (AL . CZX2022-
KY-052. 1), WAFRUE: (154 T2DM 2 Wikr "™
(54 DN ZWIbRE™ 5 () Al 55 5 /I Bk v 3 % (eG-

apolipoprotein Alj;

forkhead box transcription factor 1; renal inju-

FR)<(60 mL/min/1. 73 m’ (4E+50f [0 =3 4~ A, fifi
MU & A5 LB (UACR) =30 mg/g(3~6 4
AW 2 L B, H 5 il 6 K R 75 & DN R
PP s (ODN Zp 0 1~3 W, HEBRARUE: (DA
PR BB B2 A S () BN IE B R IR TR B
PR 5 (3) 200 I A5 9 42 5 () & 1 A B e PRS0
(5) B i 2 v 8 5 (6) it & Pk 5 s B LAt PR 3R 4k & 1k
I 5 (TP FR 22 J 5 0 At oy 43 W90 5 (8) R i2 T 6
A PR P e g2 400 1 500 OB e BT ER

1.2 ik

1.2.1 BT RS EMGHRERE DN SE T
FLREAL ARG T o A 45 BB 1 950 1l R 4% 1 L 1 B
¥, T LAIE 98 T 1 [ B MR 45D 4H R 3 (b
R R A R A A B 255 H20010485) B
K 80 mg, BF K 1 YK F2 AR IR 515 B E (74 22 ) il 24
AR TTAEA A [ 24 5 H20000713) B4k 0.5 g, B
K3 W5 kA% HI ¥ (A 5 T B 25 e 0 A BR824
T H20213836) 8K 10 mg. & K 1 K, #LHIT 3
AH L BITIE 1A B B0 SR AR ED . eGFR R B
W (A T HRLOK ) =30% . M E A IR ERE
R B IR 0 i 38 2R I B M 92 9 B8 42 A2 R R
RABIT .

1.2.2 i ApoAl.FOXO1 K 4yl %%
WFIE XTG4 A Bie if 25 1 i Bk il 5 mL 43 85 1L 3% (3 000
r/min B0 10 min) , 3R FH B B G 28 W B 3k 56 A6 0 1ft,
i FOXO1 K- [ Y175 B RN 0 28 /D) o ok F
PE HE Il G I 1L S ApoAl K- (WA [ b ¥ SR 1 A4 1
YNCIDI

1.2.3 BN IRBE R 38 2 A 59 9 Dy S04 I R %
BE AL HEPE R A S R E 5 80 (BMD \ T2DM 4 72 L 1
Sl R s L I g B IAE | 7S I8 IR (FBG) (b
fe i 21 % ¥ (HbATc) ., i fH & f (TC) | H il = Fig



Elfrah o E ¥ 247 2026 55 2 H & 47 %% 4 #1 Int ] Lab Med,February 2026, Vol. 47.No. 4 o 429 -

(TG) \HDL-C . ik % £ fif 25 11 JIH [# i (LDL-C) | WL
(Ser) JRZE A (BUN) Fl eGFR, Hh 1L 3 HbAlc K
K AKL8180 BEAk i £1 &% 11 43 Hr A CH A& ZBF 3 A
TR, SR Cobas E702 4= A 8l 4 1k 4 B4 (Ff +
B IAED KN FBG.TC,TG,HDL-C,LDL-C,Ser }&
BUN 7K - . 4K 45 a7 1k B 10 7 I £ g 36 2 X0 315
eGFR= (186 X Ifil JLEF) — (1. 154 X 4E{#%) — 0. 203 X
0. 7424,

1.3 WLEFE AR A AT P4 A BE B I 75 ApoAl Al
FOXO1 7K, Mt ABE B LT ApoAl & FOXO1 7K
-5 5 4 g e IXURS: B AE OGP 23 AT I ApoAl I
FOXO1 7€ 5 45 45 4 J'e KUBS: v 19 28 HAE S 20 B B
I ApoAl FI FOXO1 7K 3 % B 45 477 37 J& XU 1Y
o AN 1A

1.4 SEif2Fab 3 SR SPSS25. 0 #AF k418831 2%
AT, THEBEZ Shapiro-Wilk ¥ 347 1IE S PER 5.
VIFFGIES A DL =+ F£on, 418 F 3 R H o 7 A
A ¢ K TH RO DL BB A 43 R EROR AL ) R

KR X K E ;R £ & Logistic 18] 19 20 #1561 4
i J XU 1 5 i R 2%, SR P BR A 14 57 05 B 4% (RCS) 4%
MrILiE ApoAl . FOXO1 K5 B 475 37 Jre IXURS: ) A+
KM s R 38 BVE FH R B AT 22 HAE G e 8
VA R EAERRE vy =8, /8. s & T Z iR & TAESRE
(ROC) M1 #7135 ApoAl.FOXO1 X' 41 45 ik &
AU B S0 A5 R L IE T F R R 26 R i AL (AUC) , AUC H
R DelLong ¥ 36, LI P<<0.05 N2 5 H %%

2 % 3
2.1 THALRELRW R 223 BlEREREYT 1 AE, TR 3

B B W 44 ) GO AL L JE B Wik R 176
(Cited) ., STt b, kg4 FBG.HbAlc,
Ser BUN 7K 3 FF &5 (P <<0. 05), eGFR &Ik (P <
0.05) .0k 1,

2.2 P ApoAl.FOXO1 K¥ i 5k
JEAT LA, HE R AL I W ApoAl JKAFREAR, FOXO1 7K
FEFF B (P<<0.05), L% 2,

*1 AABEZFEBIEE () 2 E5]

i H A (n=144) T B (n=176) Xt/ P
P 0.074 0.786
% 24(54.55) 100(56. 82)
ke 20(45. 45) 76(43.18)

() 58.8244. 10 59. 1344, 02 0.456 0. 649
BMI(kg/m?) 22.3941.05 22.2741. 14 0.634 0.527
T2DM J5 2 (4F) 8.65+1.23 8.81+1.40 0. 694 0. 489
2 4 19(43.18) 71(40. 34) 0.118 0.732
Qi 17(38. 64) 69(39.20) 0. 005 0. 945
1R IR 14(31.82) 51(28.98) 0.136 0.712
125 g 1L 12(27.27) 50(28.41) 0.022 0. 881
FBG(mmol/L) 12.85+1. 27 11.07+1.15 8. 991 <0. 001
HbAlc(%) 10,461, 41 9.2541. 21 5. 734 <0. 001
TC(mmol/L) 4.08+1.12 3.7641.04 1.797 0. 074
TG(mmol/L) 1.6640. 49 1.5840. 52 0.923 0. 357
HDL-C(mmol/L) 1.0320. 31 1.06+0. 26 0.658 0.511
LDL-C(mmol/L) 2.7140.83 2.5940.77 0.910 0. 364
Ser(pmol/L) 108. 75+20. 36 92.31417. 42 5.407 <<0. 001
BUN(mmol/L) 8.65+1.20 7.52+1.13 5. 860 <20. 001
eGFR[mL/(min + 1. 73 m*)] 78.44710. 23 86.75411. 69 4.318 <0. 001

=2 BB ApoAl . FOXO1 K FLbH (x£5)

205 n ApoAl(mg/dL) FOXO1(ng/mL)
b i 44 0.8340.15 16.53+4.71
To itk el 176 1.0640. 27 11.8743.54

t 5.438 7.277

P <0. 001 <0. 001

2.3 1M ApoAl,FOXO1 5 W it £ ¥ & XK i £
K% Logistic BIHZ 7 L DN HBE RS &4 5 1 0
HERENHZ & (F=0,2&=1), Lk FBG.HbAlc,
Scr.BUN, eGFR, ApoAl,.FOXO1 £ K H & & (¥ K
2 AR i, LLSEBRAE S A 4T Z I &R Logistic [l 1443



* 430 -

b7 A 4 [

¥ 2026 4F 2 A% 47 %% 4 #  Int ] Lab Med,February 2026, Vol. 47,No. 4

Wr. 45 % % /5, FBG. HbAlc. Scr. BUN. eGFR,
ApoAl1.FOXOL J& DN & 3 5 i £ i J& i 40 37 5% M
K2 (P <<0. 05) H BL B 77 2 F AL L PR (VIF>10),
# FBG.HbAlc,Scr,BUN, eGFR % H Al X £ 51 &
5K, ApoAl . FOXO1 J& DN B #i45 F 2 1y
ST m R E (P <<0.05), HAfETE S &4k 4 i
(VIF<<10), W% 3.

2.4 I ApoAl.FOXO1 /K3 5 & i 15 ik g XU

R RCS i Hr. M ApoAl,FOXO1 /K
5 DN BEEEROGERNEZIELREXR, ME
ApoAl.FOXO1 B # & {A & 1. 13 mg/dL. 13.67
ng/mL, Y M7 ApoAl=1. 13 mg/dL W}, Bl & H ok
SETEE DN AR B0 OE R LR B T T RE i
(P<20.05);4 FOXO1=>13. 67 ng/mL B, fifi % =K
F-THim DN AR E B 5 E e KU 5 T
(P<<0.05), WA 1,

x3 mi%F ApoAl . FOXO1 5 #5i# B K S EE Logistic IS4
i H B S.E. WaldX* OR 95%CI P
MR 1
FBG 0.767 0.233 10. 834 2.153 1.514~3. 062 <<0. 001
HbAlc 0. 634 0. 207 9.369 1.884 1.287~2.759 <<0. 001
Scr 0. 846 0.251 11. 364 2.331 1.706~3. 184 <0. 001
BUN 0. 620 0. 204 9.236 1.859 1.441~2.398 <<0. 001
eGFR —0.179 0. 046 15.109 0.836 0.710~0. 985 <<0. 001
ApoAl —0.234 0. 065 12. 905 0.792 0.653~0. 960 <<0. 001
FOXO1 0.561 0.148 14. 360 1.752 1.325~2.317 <<0. 001
g —0.285 0.070 13.417 — — <0. 001
AL 2
ApoAl —0.261 0.077 11. 446 0.771 0.640~0. 928 <<0.001
FOXO1 0. 455 0.132 11.873 1.576 1.221~2.034 <<0. 001
g —0.224 0. 060 12. 206 — — <0. 001

AR 1 B FBG.HbAlc,Scr .BUN,eGFR Hi ; # %! 2 5Bk FBG.HbAlc,Scr .BUN,eGFR J& ; — R I L5 H5 .

254
P=0. 022
\ P<0. 001 201 :
1 Pir=0. 010 Puss=0. 011
151 ,
6
101
B3] R 5
% &
- AN
11 _
1L
0 N
0.6 0.8 1.0 1.2 1.4 10 15 20
g Apoh B FOXOT1

HAB BN ApoAl.FOXO1 7K 5 B 4 455 ik 8 XUBS: 19 RCS il £k .

E 1

2.5 L3 ApoAl.FOXO1 £ B i 4 ¥ & XK b Y
ZHAEM LI RCS #Z3HUW MLE ApoAl . FOXO1
OSB3 AR 5 & K. ApoA i K-,
FOXO1 = 7K - B B 461 45 30F 8 LS 19 OR o 4. 114,
ApoAl fiK/KF-  FOXOT IR AK - B B $51 493 328 e XU 7
OR 4 3. 273, ApoAl fK/KFE . FOXO1 & K S i

mi&F ApoAlFOXO1 XKF5EHFiHRRKE RCS #h &

Pk B XU B9 OR K 6. 720, 3¢ HAEFH4E 50 = 1. 346,
7R ApoAl /K . FOXO1 =5 /KF 78 B 11 45 1 i K
W b S T ) A2 H AR (P<<0.05) , LK 4,

2.6 175 ApoAl.FOXO1 XI5 i 44 i & XU 14 15
Mcae LAk R A AR S BH Pk . Gk R AL AR R B
4, ROC LA, % ApoAl.FOXO1 il DN



E R E¥k 2026 £ 2 A% 47 %% 4 Int ] Lab Med,February 2026, Vol. 47,No. 4 o 431 -

A E R XU B AUC Zr %R 0. 758,0. 777, R
R 4y 9 kg 79. 55% . 65. 91%, K 5 R 4r 4 K
61.36%.80. 11% ; K34 Logistic [l IR 2 4 2 IfiL 7
ApoAl, FOXO1 Bt & il i % A, B Log (P)=
—0.224+ (—0. 261) X ApoAl + 0. 455 X FOXOL1,

ROC i £ 53 #r, 1ML ApoAl, FOXOT Ik & it il i
DN M 5 805 ik J KU 1 AUC R 0. 882, A E K
88. 64 % A F A 75. 00% . B 3 B — T A A
FEAR T (Z=2.525.2.021,P=0.012.0.043),

x4 & ApoAl FOXOl EERGHERKK PR X EIER

b ot 4

ApoAl FOXO1 OR (95%CI) P B. B.. Y
(n=44) (n=176)

5 7K P iRk F 6 72 — — - — -

=K K 12 35 4.114(1,426~11.875)  0.011 1.415 — —

KK iRk 12 44 3.273(1.146~9. 346) 0.032 1.186 — —

7K 1= 7K 14 25 6.720(2.330~19.379)  0.001 — 1. 905 1. 346

T — NI HE

3 it ®

DN &9 LI AT 6 55 48 i 52 0 48 Ak 7 38 L A2 44
LR RN SN PR T R A N = 19 () O
SRR AT Y DN R I R L R AT
i A PEAl S (248 8 405 1 R, 408 3R SROIA B I, 5 BT
JE# 2% [ DN B 405 ik g sz Z R R m, 5C T
HCELRBIL I o A 58 4 WA A, DRI 75 6 5 DN A 56 bR i
Yy B A ok R KRS, FBGL HbA e AT F 4l 4
R, Ser . BUN A DA B Dl g A BF 58 & 30, 0 Jre 4
FBG.HbAlc.Scr .BUN /K T i 41, e GFR 1i%
T Ik AL, R W] DN B 1 3 i i 18 35 A7 78 W S opE AR
WAL XA A DN JRAEZE R,

ApoAl Z54 LG W AR IE e 25 FE R 2L 1, P 4
JREIE G 5 1 AL SRR A 301 P BT O 07 38 R AT P B
20 i R B o B Ak BT KT G R B AR AL
il 5 U PN R BT 0 R e R A PN R A4 i T A R 4%
i -8 A0 IO R N T B A2 3% A, kAR A i O
VR P NER BN B R EED B NER R B A
B Ak ik 72 55 2 Ik BE A A 5k R AH AL, Apo Al JKF 55 1
/NS IOk B Ak ST SO 45 R B 2 A0AH G AT R 30 bk s
FERE A TE B o 52 1 B IO 4/ 0 I A5 400 o ) o & 24 Ak
Z A0 e W B R L Bl T BET . AR B ST & B DN
B 45005 0 B BB 2 L0 ApoAl KEFEAR, H ApoAl K
B 0005 0 TR A S R R DR R L i g T g e
T2DM 4 M7 ApoAl /KFH & & F DN &%, H
5 DN A4 A &, R ApoAl Al fie2 5 DN k
AR R X AR ST S5 e R (IR T, A5G
ASHIEFE 50 B H R AT RE A Apo AT 7K SF- AR T 51 & i
BACH ZE L L 75 5 U4 N B D) RE B i, 1 = B /N KR
20 1005 BEL 0 2 0 5 /DN R R VB e JEE L O AT NS R E
N TN RA] 4 I 98 B I A2 A R A /0 1L 4 PN Bl B
TURR B 2l Jikos B R Ak, o 2B /0N A 40 R R, AT 484

T s 45 47 3 Je XU

FOXO1 "] 15 DNA &K 20 M 4 7 55 £ Py 2 it
BN [ H A R T A R AR L AR O N
ERz M T, PISK/Akt/FOXO1 15 5 1 % 2
[ Z 55 T B2k A, Hop FOXO1 nl 835 0
BEAR . 175 5 R 5 ZHEHT , TR S 0E /AR L IR £ e R 44
Ty fig Bt , If w] B AR BT 480 Ab I 2 5K K 7, 185 g il B
AR O K D3 1 S AR il = f 1 D5 o A ~
my 2= BE5E W T2DM B3 I W FOXO1 K F 7
i, Ho DN & A G B i e b I 2 . A WF5E 7R DN
A5 0 R R LT FOXO1 /KF B B T &5, 76 59 1%
FBG. HbAlc, Scr. BUN, eGFR % H fh A % J5 .
FOXO1 175 h B 45 475 325 e LB 1) 4 7 5 e DR 3% 46 )
HIFERE A HE 8 FOXO1 KFF & Al 5] s Ag 1L 5
B UOE SORE B, PR T ZORLAR H WKL A 5 A R
P55 A S 38 S I AR AR B A A, O T 5 1R i A
FUREZEAL AT B /NS L A vE T R 4 B R R
I 240 it &/ 356 S5 OB 5 5 B AN B AT A AL, S B0 T RE
FEEE T B, DTS 0 B 45 40 0 i R A AU . A A 5T )
B R AT RCS A Hr i ApoAl . FOXO1 7K
55 P 0 2 R XU 9 06 R L O A Al R A2 B
BT ApoA1 FOXO1 78 ' 5 17 i J AU v 11 28 B
VER E5 3 2, Y 17 ApoAl==1. 13 mg/dL i, Fifi
F HKOF T i 5 40 o e KRG St T R R B, Y
FOXO1=>13. 67 ng/mL B}, fifi & F oK 7 T4 & & #5145
ik Je R 5 & W T e e [ ApoAl AR K -,
FOXO1 7&K 72 B 45 1 i J KUR: b &2 1F In] 22 B4
A, 18 ApoAl.FOXO1 %I DN H & B i 105 vE 2 KU
BT A E R AT 0. A B 5E R IV ApoAl,
FOXO1 B4 0 5 4 i e XU ) AUC B 2 KT
B FEFR M, 2B ApoAl.FOXO1 7] RE1E H Il IR
TR T DN A 25 B 450405 37 e XU 1) 46 A



e 432 -

PR B [E

FE2026F2 A% ATH% 48 Int ] Lab Med,February 2026, Vol. 47,No, 4

25 L ik , DN B 8 03 i 8 f8 35 75 ApoAl 7KF
FEK, FOXO1 /KF &, B ApoAl ik /K F . FOXO1
1o 7K B 0L A e DRI 5 T ) 28 B L B G A
TG K S 7500 B A5 o R RS L AT I R L A
EATy 5 ik il 52 560 2R 98 ApoAl, FOXO1 #H 5 4 £ 4L
il LAWY FLAE DN R B 0 i e s R e AR A

S % Uk

[1] TUTTLE K R,AGARWAL R,ALPERS C E.et al. Mo-
lecular mechanisms and therapeutic targets for diabetic
kidney disease[ ]J]. Kidney Int,2022,102(2) :248-260.

(2] W%, HESR, TR, % S5 5 xS P R E B R
o ' i A5 I AT 20 K ML £ A AR 7 A i S .
I A 1R 12 1 3 . 2025, 38(1) : 96-100.

[3] ZHAO W B.LA PENA SERNA M A D. Serum apoli-
poprotein B/apolipoprotein Al ratio is associated with the
progression of diabetic kidney disease to renal replace-
ment therapy[J]. Int Urol Nephrol, 2020,52(10):1923-
1928.

[4] WANG X,ZENG H X, JIANG L, et al. Clinical signifi-
cance of glomerular autophagy in evaluation of diabetic
kidney disease progression [ J ]. Diabetes Metab Syndr
Obes,2022,15:1945-1959.

[5] LIU H,WANG J,YUE G,et al. Placenta-derived mesen-
chymal stem cells protect against diabetic kidney disease
by wupregulating autophagy-mediated SIRTI1/FOXOI
pathway[J]. Ren Fail,2024,46(1) : 2303396.

[6] WANG Y,HE W. Improving the dysregulation of FoxO1
activity is a potential therapy for alleviating diabetic kid-
ney disease[ ] ]. Front Pharmacol,2021,12:630617.

(7] whARBE 2= 2o B IR 2 4k 22 P [ 2 BUBE FR W B 6 48 19
(2020 4F RO [T 1. A PR i A & 2021, 13(4) :315-409.

(8] HhAelm 2 2x N 43 Wb 2 43 2= v [ BL A W JR s ' UL s PR
LW ZIRT] A o AR 28 75, 2015, 31(5)
379-385.

[9] AR EE 22 W MEG 23 4 2 % S 21 R TR B JIE 5905 12 1
TR Al A A= P bR 5 W R LR IT. AR s 2%
,2022,38(8) :771-784.

[10] LEVEY A S,STEVENS L A,SCHMID C H,et al. A
new equation to estimate glomerular filtration rate[ J].
Ann Intern Med.2009,150(9) :604-612.

[11] Z=hh, X e mi, sk Kr . 5. IR KIM-1.TG/Cys C MR ACR
TEME bR 7 1 B 4000512 W b Bt o A (L LT . i R ik 2 1R
i#.2024,37(21) :28-34.

[12] LIMONTE C P, KRETZLER M, PENNATHUR S, et
al. Present and future directions in diabetic kidney disease
[J].]J Diabetes Complications,2022,36(12):108357.

[13] DENG Y H,WANG X F,WU X,et al. Differential renal
proteomics analysis in a novel rat model of iodinated con-
trast-induced acute kidney injury[J]. Ren Fail, 2023, 45
(1):2178821.

[14] SONG E J,AHN S,MIN S K, et al. Combined application
of rapamycin and atorvastatin improves lipid metabolism
in apolipoprotein E-deficient mice with chronic kidney
disease[J]. BMB Rep,2021,54(3):170-175.

(157 el tpn , Ptk X0 I L 5. (e 2 BUME R 93 58 35 1003 20
B AL KPS0 R B R XU A GBS LT . o
FE BB IR G 27,2024, 16(4) 438444,

[16] HU Z,CHEN D, YAN P,et al. Puerarin suppresses mac-
rophage M1 polarization to alleviate renal inflammatory
injury through antagonizing TLR4/MyD88-mediated NF-
kB p65 and JNK/FoxO1 activation[]]. Phytomedicine,
2024,132.:155813.

[17] WANG R,YUAN W,LI L,et al. Resveratrol ameliorates
muscle atrophy in chronic kidney disease via the axis of
SIRT1/FoxO1[]J]. Phytother Res, 2022, 36 (8): 3265-
3275.

[18] LI X,LIAO J.GUO Z. Detection value of FOXO1 gene
methylation, blood glucose and lipids in patients with
type 2 diabetic kidney disease [ ] ]. Medicine, 2022, 101
(49) :e31663.

[19] Z=ng, =38 M 38, 45 2 RUBE PRI 8 4 1L 7 FABP4
FOXO1 7K 78 1 5 4 JR A B o 2 s B 9 56 & [T ). 1
REE25,2022,62(29):77-79.

(W fe B #1.2025-08-26 &[] H 1 .2025-11-15)

(B4 426 T

[20] L1 Y,ZHENG W, LU Y,et al. BNIP3L/NIX-mediated
mitophagy: molecular mechanisms and implications for
human disease[ ] ]. Cell Death Dis,2022,13:14.

[21] QIN L Y,WANG M X,ZHANG H. MiR-133a alleviates
renal injury caused by sepsis by targeting BNIP3L[]].
Eur Rev Med Pharmacol Sci,2020,24(5) :2632-2639.

[22] KOLLING M, SEEGER H, HADDAD G, et al. The cir-
cular RNA ¢iRs-126 predicts survival in critically ill pa-

tients with acute kidney injury[ J]. Kidney Int Rep,2018,
3(5):1144-1152.

[23] ZHANG P,YIN J,XUN L,et al. CIRC0002131 contrib-
utes to Ips-induced apoptosis,inflammation,and oxidative
injury in hk-2 cells via inhibiting the binding between
mir-942-5p and oxsrl[J]. Shock.2023,60(4) :517-524.

(Wi ks B #1.2025-08-22 &1 H ] .2025-10-28)



