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Correlation of Urine Osmolality with Renal Function Laboratory Parameters,
Pathological Indicators and Prognosis in Patients with IgA Nephropathy

GU Yuehua, ZHAO Hui , ZHANG Mingchao [National Clinical Research Center for Kidney Diseases, Jinling Hospital
Affiliated to the Medical School of Nanjing University (Eastern Theater Command General Hospital), Nanjing 210016, China]

Abstract: Objective To investigate the relationship between urine osmolality (UOsm) and laboratory parameters of renal func-
tion, pathological indicators, and the risk of renal function progression in patients with IgA nephropathy (IgAN), and to evaluate
its value as a tubular function biomarker and prognostic predictor. Methods A total of 229 patients diagnosed with IgAN at the
National Clinical Research Center for Kidney Diseases, Jinling Hospital Affiliated to the Medical School of Nanjing University,
between January and March 2024 were retrospectively enrolled. Based on baseline UOsm levels, patients were divided into a low
UOsm group (UOsm < 600 mOsm/(kg-H,0), n = 95) and a high UOsm group (UOsm = 600 mOsm/(kg-H,0), n =134). Pearson
or Spearman correlation analysis was used to assess the correlations between UOsm and clinical/pathological parameters. Multi-
variable logistic regression analysis was employed to identify independent risk factors for low UOsm. The Kaplan-Meier method
was used to compare the cumulative incidence of renal endpoint events between the two groups, with intergroup differences com-
pared using the Log-rank test. Cox proportional hazards regression was used to validate the independent prognostic value of
UOsm. Results Patients in the low UOsm group had significantly higher age, serum creatinine, blood uric acid, blood urea, and
serum cystatin C, and significantly lower estimated glomerular filtration rate (¢GFR), compared with the high UOsm group (all P
< 0.05). Correlation analysis showed a significant positive correlation between UOsm and eGFR (= 0.543, P<0.001). Multivari-
able Logistic regression analysis indicated that decreased eGFR (3 = 0.04, P = 0.004), and acute tubular injury (OR = 2.14,
95%CI: 1.15~3.99) were independent risk factors for low UOsm. Kaplan-Meier analysis demonstrated a significantly higher cu-
mulative incidence of renal endpoint events in the low UOsm group compared to the high UOsm group (Log-rank x* = 5.77, P=

0.016). After adjusting for age, gender, proteinuria, BMI, and pathological score, Cox regression analysis showed that low UOsm
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remained an independent risk factor for renal function progression (P=0.042). Conclusions Decreased urine osmolality is signifi-

cantly associated with tubulointerstitial lesions, progression of renal dysfunction, and poor prognosis in patients with IgAN. It

can serve as a biomarker reflecting renal tubular function and has potential application value in risk stratification and individual-

ized intervention.

Keywords: IgA nephropathy; urine osmolality; renal function; renal biopsy

IgA ' 9% (IgA nephropathy, IgAN) J2& 4= BR i
DL P S B /NER B AR, I R B R I B i T
B R 22—, LI AR A 2 0 S B, A R
HARWRE D) — e Pt e A s, 4R
PR RS PR R R A7 R BR 2 B R4 pE A LA
BB /NERDE 3 K (estimation glomerular filtration rate,
eGFR), 8 [ JR /K B 28 HEs B4y T4 Ol 2 23S
IS ), (HX SE 8 bR 0T 2 2 W B /IR 5 ,
N R JB A A ABURRAE AN JE o R 22 U R I,
/NG () SR A SR e A T AN 2 XU (74 X o O 5
Bt Yo BR T, If PR L ke = {6 L ARR AR T RE R 4R
PR sh A TEAS B /NE R 48 T REIRAS S IR B 18 AR Ky
J2 LTI it B AT R 4 R T A0 S8k, T REAE LN
U /NE D e A v & R B BRI S
KT PR B 3 K512 1 B IE (chronic kidney disease,
CKD) i JE RIS RAFAEGL, TR HRE =B 3 T
S , 1i 2R R K85 R B
R S ELAMTUG A R©, JEHAE IgAN ABF
PR 5 3% 5 AL AU FRL | e R 45 Ja 22 8] 1) 2 e 1 Bk
i A B A9 B FERR T RIS 15 R TE IgAN A 1Y
' D) BB S 56 2 A HL A e A S B T RE R i XU 115G
R, VA EAE R B /NS DRSS bR K U M8, Ak
TgAN [ RS 532 SR s B2 (AL B R A
1 #R5F%E
1.1 At % B9 A 2024 4F 1~3 A 7R 5L
R 2 B I 4 2 = e ] 58 5 I i AR 2 2 e
FEHUL G B IR KRS K TgAN 3% 229 19 A i
i) R BEAR B DL 2 AL (R I 5 : 2021NZKY-032-
04), H-2JA5 B E R R 1 A R = ARt : O
TR AT A IgAN IZWibRiE ; QABL G 2R =
Kitr; @B KA ; DFLL R T8 HEbR AR ifE: O
Yk R TgAN, W 25 1 I 2 AH G B 4R L oo ik 5%
W RS, QA IFHEIRN . RGN BRI 5 L
4 B YER ; A I EIEMIR ; DA 20t
JR&ZIEGF s QBTN <6 H 0l : IR B 5
FEARGIFFERT G 53 AR R B 5 R4 [UOsm < 600
mOsm/(kg-H,0), n=95] Fil 5 IR 1% % £ 24H [UOsm = 600
mOsm/(kg-H,0), n=134]. %Y 152 % B Sk o
T X IEH e i et briE ™.
12 RBELHRAA  FEUER: 2 [ A Hr i (3
51 7600-020, H 37), VK518 1% e AL (L5 . BS-
100, IR BT 2l PR |, 42 A shd e B

(Y5 : A25, BioSystems), £ L BEfifiFR1Y (Varioskan
Flash , Thermo Fisher Scientific), ¢ )t i {5 (1 = .
BXS1, B ) o 3 K50 . 1 %5 LI (3% [# Ran-
dox), I Ag IR | PR ZE . JR P A I 35510 (b o ) i 2
AR AT BR A RD, IS BT 2 COT i S A A=
FAR A AT IR WD), JRAE B BELS A 85 11 (RBP) (FE R
P2 HAR A RA D), T Bk & M IgA FIMA
C3PriR (gL .

1.3 Fik

1.3.1 JRBEHKN . B B THRRET— H 18:00
A AOK, ZIKH R06:00 k5 BE R R FE 2 5,
YR ZL 2R K 1h, T 07:00 W 5 BE R AR A5 ml, Ik H
VKSR B VL AT, oGFR (9138 R 1 2L T 18 7
B JE S A 70 27 B VE A 98 (CKD-EPD) A 2. 1 : G-
FR=144 x (Scr/0.7) * x 0.993'*, H: H1k=0.329(Scr < 0.7) B
k=1.209(Scr>0.7); 1 eGFR=141 x (Scr/0.9) * x 0.993*,
HrApk=0.411(Ser < 09) 5 k=1.209(Scr>0.9)

1.3.2 G IRERIEE : WEE T A TgAN BRF BN 12
B WS PR 35 WLEF(SCr). 1L KR (UA). 24h
PR 15 #(Pro) RBP [l /R Z(Urea)., Ifil F4 2& F(Alb).,
AHEEE(TC), H i =5 (TG). B (Glu). Il 7 B &
C(CysC) AMFFENT IgAN B F A TRIBEYERE T - b 1
AL S A2 B ISR T B IR BB R Z H |, BT
T KT 1i2kET, [BRG6 A A o EERETTZ S F R
eGFR T [ 20% sl it A A B 523

1.3.3 S BEPE 432 bR 2 44 W5 IR B J0E oo B B2 0 i 16 08
Al B I A AR AR, HEAT B /N TR) 0T 2P 9 AR (Acute
Injury, AD. 2 14 9% ZF (Chronic Injury, CI) 1 [8] it £F
4k Ak T2 B /N 45 25 4ii (Interstitial fibrosis and tubular
Atrophy, IFTA) 745, H i R B 140(< 10%),
23(10%~30%), H' 5 i 353(30%~50%), & 445>
(>50%), T EEALT 30%, H e B4 3 50%. 414
REDSCRE BT R QUPATH &R 4 %ok B 2H 41 40 92
R M [gA FIAMA C3 TR T S pr Ml i 2
Bds . OBUMCEE, MG, PLIgA-IOD
5C3-10D %7~ ; @HME R A I AL, LlIgA-Area s
C3-Area £ /R,

1.4 %itsob FIHSPSS 23.0 G474
PEGE 10T, T R4 Kolmogorov-Smirnov 5 46
VAR IS, fF A BRI £ bR+ s)
FoR, WA FL SR o 56 ASIRMIEZAS 2045 3T
BOFERE R TP B 4357 BRI E) [M(Ps, Pos) | R



118 P I PEdeds 41 % B SW 202649 )] T Mod Lab Med, Vol. 41, No. 5, Sept. 2026

ZH 7] Fb 358K F Mann-Whitney UGS, JRIB % TE 5 4%
e R B B S B AH S | ARIEEE /AR AL, R
Pearson 1§, Spearman A ¢ M T IEA o SR HAL R &R
Je 22 [H & Logistic [ R 4347 PRIZ i85 T 11 52 1) [A]
R, IFiE T Z2EILL M2 ok H Kaplan-Meier 7542
il A A £, I8 H Log-rank K56 754 72H 8] Heds . LA
P<0.05 255 HA G 7 E X

2 #R

2.1 MIgA B B F G R TR LRI

JRBBIEU B E W | SCr, Urea, UA, CysC ., RBP,
ALbE THEIRBEEA, eGFRIET M IRB 5 54,
SEA G0 (3 P<0.05) .

22 REEHELGRSARGAELE LK1 R
BB SR A Urea B A G, 5 eGFR £ IEAH G

23 RBEEESBEIGFGMEEAE LR
BB R4 AL, CLFIIFTA &Eo il i, 25 B4
iR R () P<0.001),

1 IgA B ARESEEABERKZRLE [1(%), X+5, M(Py, Pyl
TiH RIRBERA (n=95) FIRBBIEAL (n=134) A P

() 4421 £ 1254 3878+ 11.20 -3437 <0.001
I (5) 48(40.7%) 70(59.3%) 0.065 0.799
UA(p mol/L) 363.13 % 98.90 336.65+84.75 -2.160 0.032
BMI(kg/m’) 23.85(21.31,26.22) 23.95(21.9,27.1) -0.602 0.547
Pro(g/24h) 0.84(0.5, 1.86) 0.775(0.51, 1.06) -1.493 0.135
RBP(mg/L) 0.12(0.1,0.75) 0.1(0.1,0.18) -2518 0.012
Urea(mmol/L) 6.21(5.26,8.13) 5.25 (4.39,6.07) -4472 <0.001
Alb(g/L) 40.60(36.90, 43.50) 42.50(39.50, 44.40) -2.628 0.009
TC(mmol/L) 4.78(4.16,5.44) 4.65(4.15,5.52) -0.597 0.55
TG(mmol/L) 1.48(1.15,2.34) 1.23(0.98, 1.78) -2.826 0.005
Glu(mmol/L) 4.58(4.37,4.89) 4.604.31,4.91) 0315 0.753
CysC(mg/L) 1.12(0.93, 1.53) 0.85(0.72, 1.01) -6.730 <0.001
SCr( . mol/L) 11138 (86.63, 144.98) 85.75 (66.30, 102.54) -6.142 <0.001
eGFR(ml/min/1.73m’) 59.00(45.00, 82.00) 90.00(76.00, 109.00) -1.251 <0.001

A r=-0.231 B r=0.368 C r=0.543

P<0.001 P<0.001 P<0.001

1500 1500 1500

1000 1000k

500

o

=3

=
T

UOsm (mOsmi(kg- H,0))
UOsm (mOsmi(kg- H;0))

o
r

00

> 1000

500

UOsm (mOsmi(kg- H

20 40 80 80 0 5

Age (year)

Urea (mmollL)

10 15 50 100 150
e¢GFR(m| /min/1.73m?)

B 1 RiEEESEKREREE XS



P IR i 4135 S5 2026459 H  J Mod Lab Med, Vol. 41, No. 5, Sept. 2026 119

2 AEBEEA IgA GERHFEENLE [n (%), M (Py, Py) ]
A RIRBBEAL (n=95) FIRBIERL (n=134) z P
Al 0 38(40.00%) 94(70.15%)
1 40(42.11%) 36(26.87%)
2 13(13.68%) 3(2.24%) - <0.001
3 4(4.21%) 0
4 0 1(0.74%)
Cl 0 5(5.26%) 8(5.97%)
1 34(35.79%) 90(67.16% )
2 37 (38.95%) 30 (22.39%) - <0.001
3 15 (15.79% ) 6 (4.48%)
4 4(421%) 0
IFTA 0 9 (9.47%) 30 (22.39%)
1 66(69.47% ) 98 (73.13%)
- <0.001
2 17(17.90%) 6(4.48%)
3 3(3.16%) 0
(3-10D 5.3(2.51~10.69) 6.04(1.98~11.26) 0.176 0.860
(3-Area 21 395(8 256~49 513) 21 816(8 794.5~37 369) 0.388 0.698
IgA-I0D 9.06(4.53~16.28) 11.04(5.96~15.83) 0.646 0.518
IgA-Area 31 908.5(19 197.75~65 233.25) 41972.5(23 354.75~59 449.5) 1052 0.293

T« B AN L 5 K50 25, SR Fisher RS S0 (0 SERE RV BEDLIES TS0 UECBUUA A3 51 AT=1000 0004, CI=100 000 X , IFTA=10 000 K)o

24 RHEEEBERRIEHE G IgAFAMRCI T
ey te LR 2R QUPATH 4R 152 T

A

RIRARIRIB A A e PRI 4 1Y) TgA R C3 ZETTTAR
)R R R TR AR R 1) 25 S TE e T T L (35 P>0.05)

B

A B/NER 1gA DUBL; B H/NER C3 TR
B2 SRERERBEESH (400x )

25 HMIgANE X RS EEGBIBF oM W
¢ 3. £ [H % Logistic [7] 5 & 7/~ , eGFR ., A& 5
[gAN U FR B35 TR 0l 57 2R (33 P<0.05) o i i 3
M2 Wik 36 vT A, Tk 0 AR R Y 25 I ik A
F-(variance inflation factor, VIF) #/hF 10, #5748
w2 AR EIRST , AR

26 IgANEF RS EELTHt ke xz I
3. BTy () g2 3] 21 5] A A B D e ik e S

(9.17%), H AR 8 15 41 b7 ik 14.74%(14/95),
W& T R IRB B 4L 5.22%(7/134) 27 B 45
T2 (=577, P=0.016). Kaplan-Meier /3T 718 ,
IR B 325 F 2 A= A % b 25 B IR OXUS: [k HR=2.58,
95%CI=1.04~6.39; Log-rank )(2=4.52, P=0.034), Cox
[ T RS IE AR IS M5 B IR - BMI R BT
a3Ja, ARERIE 3 AT B DI REUE J 1 2l 7 fE B PR R
(P=0.042).,



120 P I PEdeds 41 % B SW 202649 )] T Mod Lab Med, Vol. 41, No. 5, Sept. 2026

%3 IgAN B 2R SIE EMNIERNFIE L EE Logistic BJA45 47

TiH B SE Wald OR 95%C1 P
(%) 0.014 0.022 0424 1.014 0.972~1.058 0515
FES () 0.895 0430 4325 2.446 1.053~5.684 0.038
BMI(ke/ m’) -0.060 0.066 0.833 0.942 0.828~1.071 0361
Pro (g/24h) 0.086 0.143 0.363 1.090 0.824~1.442 0.547
RBP(mg/L) 0.013 0.041 0.092 1.013 0.934~1.098 0.761
Alh(g/L) 0.092 0.055 2.798 1.096 0.984~1.221 0.094
Glu(mmol/L) -0.833 0497 2.808 0435 0.164~1.152 0.094
eGFR(ml/min/1.73 m’) -0.036 0.012 8.326 0.965 0.942~0.989 0.004
Al 0.761 0318 5733 2.140 1.148~3.990 0.017
Cl 0516 0.345 2242 1.676 0.852~3.295 0.134
IFTA 0.081 0.459 0.031 1.084 0.441~2.668 0.860
C3-10D -0.062 0.081 0.588 0.940 0.803~1.101 0443
(C3-Area 0.000 0.000 1202 1.000 1.000~1.000 0273
IgA-I0D 0.021 0.061 0.114 1.021 0.906~1.150 0.735
IgA-Arca 0.000 0.000 0.000 1.000 1.000~1.000 0995

ERAFEY I PR (ADH) 2 GE 1 O3 E R B, 142 S e

RBBEERBER

e, 10 [RiSIAIE26000smkg
et —I1 [Ri%i%E <6000sm/kg

—+0- BeMIE

—1- B

L T

SRS

300 400

MR
B 3 IgAN B2E'SIi8E eGFR #EHI Kaplan-Meier #1%%
I

3 iFig

IgAN A IRAILHI AN e 2T R . TgAJ& LW
T ZEER R 1, R R BREE YT 70%. 2 A
IgA B SHURMTEA 2 5 Y5 KA Y Gd-1gAl
G, SRR DURRAE B /NER R IBE N, 5 30 R B4 i 3
BB /INER S S TTORRURT 5 I e e A = U AR 5T
ARG T IgAN B IRBE R 5 B D g 925 % f
S B AR S TG AN S JRIB I8 RS A0 | TRE
FIPR 580, Z K &K Logistic M3 7~ , eGFR |
ALEFZ N IgAN B35 JRIB 3% R 1 M 57 IR 2 O 7E IgAN
FE TPIRIR B B A B DR IGR 25 A G, B
55BN B) 0 i MR A S S AR OG , L RE M Sy T
W T e 7R R KUK , X — 25 B R T IRB % R AE R
B /INEDIRE % 7 BIGRIME, PR A YR LUE
INERA O PR IR R 2Z A0, SR AE T RN FEE B A 4
FIER

PIAERFSE 2 B T 5 /N ER B br i, Z T
5[] o A o 0 A IR B A S BNV
B A R R S B ) AR 1 A7 ef B R A
i, S A AR G R L 24 S T, SRk )
LR AEALTE B M R IB 15 AR AR A A AN X

BE AR P T RESE R VE AR S b, IR BB
JEZ AL, CUFNIFTA PE4» B 55, SCRE “RRae IRk 45
RAE” TRRE B /NG L 5 25K aT IR s &
LU TgA S AMA C3 DURR B SV I T T i
Br, G55 W TR UK 5 PR 8 H TG S 35 A0 G 1
PR R IX G2 TR AT BB IR A5 i PR YR 46 D
M) EZEHER, BE AR CRAN ] A ERAE B, T
WG 1 1, S5 BRI T REPE B /INVE 45 XN GE
TRAEAEFE e — LR IR AEAL I

B 157 2 i 2, PLISCHKE %5 P/ YE CKD 1~4 1
R R IR 1 PRB 375 R T BB e B B JRURSS , 3X
PIF S ARBTG5 AE ALIRA T AT L, IS ]
AR AR E IR i s —— RO 7R AR A B PR ek 15
SO, SEAE LA IE AT 3 in s o o A A R K R
JOSPAR S D) sz e TR v ) A S RN e R AR
JRURSE o LA, AKTHISA %5 UV 7E e ok g M s A4
Z %5 (ADPKD) 8 # H o 22 BT A& G T )5 TR
BB TR, B SRR KASC, R 2Y75S
PIARTE 175 1 AT BE HA DR8N AR, X Fh A Ch R
IR SARBFFE H HE SE  OR S B <o BRI AR
ATTANA], T LA R 43 FRATT A 5040 B A o) - S5
RAARIRIE 25 2 B /NS D B 5 FE U8 1) R B, T
A 4 N o — TR A FTHE M CKD BAS AL W5
W8, 25 I8 JRB % AR S GFR R [ S 2R 91
9 2 A RS i S A 56, FLAR 32 88 1 PR S A% e [
B > R AT BEAE R PEAL B IR A B RS
FVEAE T H 5 52 XN AR 5T PGS 3 T R
O Ab T B Dy RE B W sz 30 o B, $R7m HESte 2k T A A0k
diRe S, Jm T RAUESE I, Kaplan-Meier 7T 7
TRIR B 35 TR 20 A A7 1k 2 B AR AR SR 4 /s (IR PR 2
75 R ELA TN KBS M.




WK IR Bk 415 S5 202649 H

J Mod Lab Med, Vol. 41, No. 5, Sept. 2026 121

AWFTAAAAEA SR ZAL - Frfu BERL T, A
HAHXSATRR , ] RES AT B R GETHRLRE s LUK, BE
VI ] ANGE ST, I BEDT R RRAT B T ik — 05
SRR AT S B TR (8 LR s 55
ORI C R LA B NP0 o 1MG L NAG)™,
BRG] 10T 5 375 He o BRA L IR R A ST

Li LR, R 3 e AR5 TgA Vi (8 7Y
JINES ) A 0 R % ) R XS S 2 A G, T
PR EAL B /INVE DI RES AU AR R APESR I, TR
ST IS B A (L A TR TgAN A PR A8 L v B 0
PRI A5 e i ], B AN AL XU PPAG R 2, A7 Bl
TG R = T B R
Sk
[1] STAMELLOU E, SEIKRIT C, TANG S C W, et al. IgA

nephropathy[J]. Nature Reviews Disease Primers, 2023,

9(1): 67.

[2] PATTRAPORNPISUT P, AVILA-CASADO C, REICH
H N. IgA nephropathy: core curriculum 2021 [J]. Core
Curriculum , 2021, 78(3): 429-441.

[3] FLOEGE J, BARRATT J, COOK H T, et al. Executive
summary of the KDIGO 2025 clinical practice guideline
for the management of Immunoglobulin A nephropathy
(IgAN) and Immunoglobulin A vasculitis (IgAV)[J]. Kid-
ney International, 2025, 108(4): 548-554.

[4] CHEUNG C K, ALEXANDER S, REICH H N, et al. The
pathogenesis of IgA nephropathy and implications for treat-
ment[J]. Nature Reviews Nephrology, 2025, 21(1): 9-23.

[S] PLISCHKE M, KOHL M, BANKIR L, et al. Urine os-
molarity and risk of dialysis initiation in a chronic kid-
ney disease cohort-a possible titration target?[J]. PLOS
One, 2014, 9(3): €93226.

[6] KONG T F, SHEN X H, SIM MY, et al. Urine osmo-
lality assessment through the integration of urea hydro-
lysis and impedance measurement[J]. Lab Chip, 2024,
24(15): 3728-3737.

[71 TORRES V E, GRANTHAM J J, CHAPMAN A B,
et al. Potentially modifiable factors affecting the pro-
gression of autosomal dominant polycystic kidney

disease[J]. Clinical Journal of the American Society of
Nephrology, 2011, 6(3): 640-647.

(8]

9]

(10]

(1]

[12]

[13]

[14]

[15]

[16]

HEBERT L A, GREENE T, LEVEY A, et al. High urine
volume and low urine osmolality are risk factors for
faster progression of renal disease[J]. American Journal
of Kidney Diseases, 2003, 41(5): 962-971.
TABIBZADEH N, WAGNER S, METZGER M, et al.
Fasting urinary osmolality, CKD progression, and mor-
tality: a prospective observational study[J]. American
Journal of Kidney Diseases, 2019, 73(5): 596-604.
LEE M J, CHANG T I, LEE J, et al. Urine osmolali-
ty and renal outcome in patients with chronic kidney
disease: results from the KNOW-CKD[J]. Kidney &
Blood Pressure Research, 2019, 44(5): 1089-1100.
WANG X, ZHOU X J, QIAO X, et al. The evolving
understanding of systemic mechanisms in organ-specif-
ic IgA nephropathy: a focus on gut-kidney crosstalk[J].
Theranostics, 2025, 15(2): 656-681.
BELLUR S S, TROYANOV S, VOROBYEVA O, et al.
Evidence from the large VALIGA cohort validates the
subclassification of focal segmental glomerulosclerosis
in IgA nephropathy[J]. Kidney International, 2024,
105(6): 1279-1290.
AKIHISA T, KATAOKA H, MAKABE S, et al. Immediate
drop of urine osmolality upon tolvaptan initiation predicts
impact on renal prognosis in patients with ADPKD[J]. Ne-
phrology Dialysis Transplantation, 2024, 39(6): 1008-1015.
KITIWAN B K, VASUNILASHORN S M, BAER H
J, et al. The association of urine osmolality with de-
creased kidney function and/or albuminuria in the Unit-
ed States[J]. BMC Nephrology, 2021, 22(1): 306.
LIU X, GONG S M, NING Y C, et al. Urinary N-Ace-
tyl-Beta-D-Glucosaminidase levels predict immuno-
globulin a nephropathy remission status[J]. BMC Ne-
phrology, 2023, 24(1): 208.
fibd b, B )5, SRR, 45 IgA B B F FEHLIR
ACR 5 24h UTP 5 AN A AH G Bl RIS W Y
—EES T (0], B B2, 2024, 39(6): 162-166.
FUYY, LUO H L, ZHANG H J, et al. Correlation
between random urinary ACR and 24 hour UTP quanti-
fication in patients with IgA nephropathy and consisten-
cy analysis of clinical diagnosis[J]. Journal of Modern
Laboratory Medicine, 2024, 39(6): 162-166.

YR EHA: 2025-09-03

fEEIBHA: 2025-11-10

(L% 109T)

[21] Zfhs, PR Ee, ik T, % Wnt/ 8 -catenin {5538 JE7F
PRI U (). BRI, 2023, 51(9): 1337-1345.
QIN W Z, FEI G Q, ZHANG X N, et al. Research prog-
ress of Wnt/ 3 -catenin signaling pathway in diseases[J].
Modern Medical Journal, 2023, 51(9): 1337-1345.

[22] B, PRER A5 MK Y /Y 1 32149005 B -catenin
{5 5 JE A GO LA A5 05[], B o BE R 22240
FARFHER , 2024, 44(3): 313-321.

HU J, DAI L, CHEN X, et al. Neuropeptide Y/Y1 receptor
activiation mediates cardiomyocyte injury through 3 -cat-
enin signaling pathway[J]. Journal of Nanjing Medicial
University: Natural Science Edition, 2024, 44(3): 313-321.
[23] XUH&, 8 2 A%, K 4 ¥ . Wnt/ B -catenin {5 5 i [ 7F

[24]

[25]

TNF- o 755 190 JJUZR 45345 030 2 e B0 4 HTRIE 5
[7]. I PRAGE B 2p 24k, 2023, 44(8): 920-926.
LIU R, CUI'Y J, SONG J P. Role of Wnt/ 3 -catenin
signaling pathway in TNF- « -induced cardiomyocyte
injury and apoptosis[J]. International Journal of Labo-
ratory Medicine, 2023, 44(8): 920-926.
KIERANS S J, TAYLOR C T. Regulation of glycolysis by
the hypoxia-inducible factor(HIF): implications for cellular
physiology[J]. Journal of Physiology, 2021, 599(1): 23-37.
LIAO Z, CHEN B, YANG T, et al. Lactylation modifi-
cation in cardio-cerebral diseases: a state-of-the-art re-
view[J]. Ageing Research Reviews, 2025, 104: 102631.
WimBEEA: 2025-09-16
fEEIHEA: 2025-11-18



