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Abstract

Objective: To investigate the correlation between serum 8-hydroxy-2'-deoxyguanosine (8-OHdG),
NHR, and diabetic nephropathy (DN), and to evaluate their clinical value in the early diagnosis of
DN. Methods: A total of 60 subjects who visited the Second Affiliated Hospital of Anhui Medical Uni-
versity from January 2025 to June 2025 were enrolled in this study. They were divided into two
groups: the type 2 diabetes mellitus (T2DM) group (n = 20) and the DN group (n =40, with confirmed
DN). According to the Chronic Kidney Disease (CKD) staging criteria, Mongensen staging criteria,
and the urinary microalbumin-to-creatinine ratio (ACR), the DN group was further subdivided into
the early DN (DN-E) group (30 mg/g < ACR < 300 mg/g, n = 20) and the advanced DN (DN-A) group
(ACR 2 300 mg/g, n = 20). Collected demographic data, general clinical information, and performed
renal function, UACR, and other relevant examinations. Serum levels of 8-OHdG and NHR were
measured by corresponding laboratory methods. Results: Serum levels of 8-OHdG (p = 0.000) and
NHR (p = 0.000) showed a sequential increase in the T2DM group, DN-E group, and DN-A group, with
statistically significant differences among the three groups. Spearman correlation analysis revealed
that serum 8-OHdG was significantly positively correlated with UACR and urinary microalbumin
(NAIb) (r =0.378, 0.449; p = 0.003, 0.000, respectively). Similarly, serum NHR level was significantly
positively correlated with UACR and NAlb (r = 0.594, 0.575; both p = 0.000). The area under the
receiver operating characteristic curve (AUC) of the combined detection of serum 8-OHdG and NHR
for diagnosing DN was 0.933 (95% CI: 0.9874~0.991), with a specificity of 85% and a sensitivity of
90%. Conclusion: Serum 8-OHdG and NHR levels are closely associated with the progression of DN.
Their detection can sensitively reflect early renal impairment in DN patients. The combined detec-
tion of serum 8-OHdG and NHR has high diagnostic efficiency and certain clinical value in the early
screening of DN, which is worthy of widespread clinical application.
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] Brob PR BE A 2 [L 50 7R, A ERIUA FE IR (Diabetes Mellitus, DM) 3 2 4.25 12151 . 4 JR 9
0 A R W PR s A 7™ A L o R A PR I I R, G AR AT ) = SR T U o T X O A I
B, S ECE NEREEAL, A B NERIDIEIE ThRE . BE R A OGB4 T TE T B = s R
IERFI, KR REAFAENEREIEE R, ARSI SEURTE R, SRR AR R
12 W 5 ¥2:[2] - HH R 97 B 97 (Diabetic Nephropathy, DN)#) A& i ML 43 52 4%, HUAK 2 5E S« AL NI
PEAEAR U AL R KA 5] & DN, PR, AT BCEU A B ORI/ A 7640 B S 7 98 e IR A4 5 i o A 4
hEer 52 & B EDbr Bt DN BT B2, DA B RS 4 xBTS

M3 8-FHL-2- i 4 1 ¥ (8-Hydroxy-2'-Deoxyguanosine, 8-OHdG) & Ek S bR E[3], Ik, A
SE W H T DN BT RN [4] [5], FERBIERI) 2l m] s HPERigiil 5 HDL-C U (NHR)Z %
WL 90 5 AR A UPRAS I 25648 bR, IUA 2 T F0IE NHR AT H-T T2DM & 3141 B ks [6]
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o 05 L9500 [ 7] [8] ATk A3 [O] 55 22 P g I T, RTfT,  H ATE P9 2¢T NHR 5 DN FRIAH G % £ T
FD. g5 b, HAETIME 8-OHdG. NHR 7E DN & A & J& o AE FHBLE] AN AR, SOASHIE FExt L B T
DM. DN PLK. DN AR[EZ £ & M5 8-OHAG 2 NHR /K, 57T 7 H 5B shAsfabr A%, Hir
il 7 X DN Wi EIZ WA -

2. AEREHE
2.1. ARTR

IEHY 2025 4 1 H~2025 4 6 JAEZBIER} R 55 — & B2 Be 2 18 0 PR S8 20 914y DM 4,
40 {5 DN #4579 DN 21, JRA 8 2 75 & K& PR BLAO™ SR 3k — 2044 DN 20437 DN R 1H14H (Early-
Stage DN, DN-E) (n = 20, 30 mg/g < ACR < 300 mg/g)#1 DN %3128 (Advanced-Stage DN, DN-A) (n = 20,
ACR > 300 mg/g).

INFRE: 1) FFA (P E 2 B0 IR 16 6 6 (2017 SERR) Y R R IZ WibnitE; 2) B PRI B 12 b

YL, KA AEATEEOMAE R SRS M E SR RN

HEBRARUE: 1) 1 BB OB AN HAB R AIRE R 2) 18 & LIRS 3) AR AL 2: 4) &IFA™
i R SR ACRE S L RO IR, B DI REAN A 5) AR IR E R R
H B DIBEA 42 (eGFR < 30 mI/min/1.73m?); 6) f77ETUIEAR 205 5. HUIRBRBERE s 5L .

22. ik

2.2.1. IlSFRETRISE

W A7 S22 LB 36 EU(BUN) « MLIULEF (Ser) HLBE(GIU) JRER(UA) S EIBE(TC). Hrith =R (TG).
G AR 1 - MEFERE(HDL-C) MK B 2 F1 - HIERE(LDL-C) 57 15 /INERVE T % (eGFR) . JR IR
H/WLET LB (ACR) 2 H K}

2.2.2.8-OHdG. NHR 7KZHJ&M

KA E NG G B2 IEE KL, 3200 r/min B0 10min J5, EiET-80CHRAE&H - R BEIE s
W B (ELISAYRT I L& FE AR o 8-OHAG KT, E AR P 4 R R s vi B P e AT o R R I v 23 b Aot
A7 H PRGN i B % P i e T IR B T2 R NHR.
2.3. R

FrB Giit A SPSS 29.0 AT« H A THE TR AR RIR, THE TR B RS A0 i 0 H
(X£8)FRoR, HERTRE RAEIES A WA AR £ DU 30 EE(M £ Q)FRuR « R A XU MEAL S, H.
¥ p (/T 0.05 TENGuit22 =2 I bRE. 19 ZH A0 AH OGP IR FH Bz 7K b (Spearman) A G 1 R B 56 .
i1 328K TAERFE(ROC) Hi 2k 23 #7137 8-OHAG. NHR 7K°F-%t DN. DM B L Wi E. p < 0.05 Az
REBSRIERE L.
3. HR
3.1. 3 AELFRI L

SN R HERPIRFE. BMIL BRI LD (A (HbALC) K Hlh = Fedefiabr LHE, ZRE4
2R X (p > 0.05); =41 BUN. WLEF/KFEE%: DN-A 4 > DN-E4l > DM 4, ZRES i35 L (p <
0.05). HAkNLZ% 1.
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Table 1. Comparison of baseline data among three groups [ X +s 3k n (%)]
1 3HBELENLE[X+5 2 n (%)]

g Ul (%) PR (5) BMI (kg/m2) BRI TR (4F) HbAlc (%)
DM 41 52.65 + 13.96 13 (18.65) 25.84 + 4.24 9.25 + 8.56 9.13+1.86
DN-E 41 57.40 + 10.49 15 (34.68) 25.94 + 4.32 11.21+9.86 8.91+2.20
DN-A 41 59.90 +12.14 15 (41.79) 25.35 +3.39 12.10 + 6.27 8.43+1.94
Fly 1.800 0.657 0.128 3.32 0.636
p 0.175 0.720 0.880 0.19 0533
4 TG (mmoL/L) TC (mmoL/L) (mi]%'l\;u JULAF(umol/L) ﬁﬂ; ;;E% ﬁfmﬁsﬁﬁg'z 5 FE S 259
DM4  498+176 176+129 6.05+150 63.60+19.53 3 3 4
DN-E4l  472+151 341+343 9.00+4.19 75.90+32.76 4 4 4
DN-AZl 453154 247+269 12.96+8.13 174.6 + 179.28 4 6 4
Flg? 0.392 6.762 18.993 17.232 0.219 0.773 0.00
p 0.677 0.34 <0.001 <0.001 0.896 0.680 1.00

3.2. 3 AFiX & UACR. eGFR, 8-OHdG. NHR LL$:
455K DM 40, DN-E 41. DN-A 41 3 1% 8-OHdG (p =0.000). NHR (p = 0.000)/K A& X Tt
ERAGIHEESL, WK 2,

Table 2. Comparison of UACR, urinary microalbumin, 8-OHdG, and NHR among subjects in the DM group, DN-E group, and
DN-A group (n =60, X+s)
Fz 2.DM H. DN-EH, DN-AHFZiXE UACR. RiERBZER. 8-OHdG. NHRLEH(n=60, X+s)

53 UACR (mg/g) JRMEAEZA(mM/)  8-OHAG (ng/mg Cr) NHR
DM 41 11.05 + 6.11 17.03£9.81 102.42 + 4.46 2.38+0.91
DN-E 4 116.3 + 68.54 161.44 + 128.26 106.03 + 5.34 3.42+0.98
DN-A % 2259 + 2054.7 1645.82 + 1553.45 110.43 +5.94 4.42 +1.51

3.3. 3% 8-OHAG 7K. NHR 55 ThieigsrtE X947

Spearman A< HT B8, ILIE 8-OHAG 5 UACR. NAIb 2 IEA<(r = 0.378. 0.449, p 14<0.05),
NHR 5 UACR. NAlb £1FM5%(r=0.594. 0.575, p #<0.05), W% 3.

Table 3. Correlation analysis between serum 8-OHdG levels, NHR, and renal function indexes

3 3. M7 8-OHdG 7kF. NHR 5B IhaedEiREX Mo

UACR NAIb
B RE|
r p r p
8-OHdG 0.378 0.003 0.449 <0.001
NHR 0.594 <0.001 0.575 <0.001
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Table 4. Multivariate binary logistic regression analysis of diabetic nephropathy (DN) occurrence status
3 4. DN BR5EHZE R logistic EYA5 47

K% EVEEY ) FrifE iR Wald {8 p1E OR {H OR fH 95% ClI
8-OHdG 0.603 0.259 5.412 0.020 1.828 1.100~3.040
NHR 3.158 1.203 6.891 0.009 23522 2.226~248.587
ke 0.087 0.083 1.104 0.293 1.091 0.928~1.283
BELL 0.189 0.269 0.495 0.482 1.208 0.713~2.048
S 0.090 0.082 1.219 0.270 1.094 0.933~1.284
W4 & 0.018 0.048 0.146 0.703 1.019 0.927~1.119
FPHK 0.048 0.101 0.225 0.635 1.049 0.861~1.279
5 0.604 1.735 0.121 0.728 1.829 0.061~54.822
Il F 2 1.197 1.786 0.449 0.503 3.309 0.100~109.709

Table 5. Diagnostic efficacy of serum 8-OHdG and NHR levels for diabetic nephropathy (DN) patients
= 5. M3& 8-OHdG. NHR 7k FEilT DN B H RIS HI AL

eIz AUC 95% Cl FFR  95% CI E[R kR e K2 22 183
8-OHdG 0.766 0.646 0.886 0.775 0.65 0.425
NHR 0.856 0.743 0.970 0.95 0.85 0.8

k&1l 0.933 0.874 0.991 0.85 0.9 0.75
ROCHh%
1.0 s NHR
= [{1;58-0HdG
-H%ﬁ%
— B
0.8
# 0.6
i
04
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1555

Figure 1. ROC curves of serum 8-OHdG and NHR levels for the diagnosis of DN patients
1. I3% 8-OHdG. NHR K2l DN B&H) ROC #hZk
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3.4.DN BR5EMNEEE = Logistic BT

P2 TS B4 DN N AR &, K157 8-OHdG Al NHR 158 H 48 &, [ g9 N4E8E P 51 FE - HbALc,
IS 2 L6 FH 25 55 WA b A &, #3472 K 76 Logistic [B1H, LLRGIEIRFRIMSL S W E. 2508
e IiE 8-OHAG 7KF5 NHR X &5 A DN fEE R E R, R 5. HfE. HbAle. Mk & M fig
MZEN I REEw, Bk 4.

3.5. IMi& 8-OHAG 7kF5 NHR Bt &+ Mi2 M R HIEE PR m B R RO BE

LL DM 4 MIPEREAS (n = 20), DN-E (n = 20). DN-A (n = 20)41 NFATEREA 2] ROC #h4k, 4588
/NI 8-OHAG. NHR /K Fi2 W7 DN 1 AUC H A RIUFHITMME, W3 5 fE 1.

4. #ig

DN A 18 15 I B 28 A 191 B 10 3 S5 (R 22—, ™ B G )RR 25 (g B[ 101 H i1 AR S e o4t T+ DN
iz, FERMRMEAEA. BAOREL R, RAEARIESEIRRZE S HIBI11]. T2 DR
WHACIESE, MR SRR A RAEIR L2 7T, E DR CeAFEAR R IROR, HAEA SN
W] AR I & AR [12] (R, RS R A kR EA%T DN 4R Bhis i B B L, AT LFE R A
SRR, B RE S RS VA T i it . GBS - DN [ A AL 32 B3 55 A AL N . JO5E
BUHL IR AR R ALAE, AW O T HOR LIRS i, 70 e BRSO B L7 8-OHAG J¢ #E AN
JEFRACHPR A L5548 FE NHR, IR A HT 2 5 DN fRAH

8-OHdG J& b V4 [ F 54 1 Moy DNA 737 Hp B WA B 5L 55 8 s Jot 1 1 7= 2B [ — P Sd A e &
W, FLAME KA 2O N A B PE AL PE DNA PR EE[13]. DN A3 1R 4 S Ak B0 % 5 785 380G
RAS, PUEAEEFRIB VIR RAGT S T2 30, 32 T s P RN A 1 E A i 22, R 28065 13 [ T 48 7 DNA
5. T thAh, 8-OHAG HAMNZIRE M IMLiE H F e M m Ml AR L 3, Wk 3 8-OHdAG
K AT i e B R AL REOR 12 2 5 T DN R AE . RJEIBGL[14].

NHR & — P S BB S 0E SRS BARHDIRES IR B SR G fa s, R T T A Il L o0 I 45
RGP B UG TEHL[15]. DN & 2& JFIR PRI AL, 20T 5 BT Ss ORI B A Ak B R 1)
Jir o RERUARU S8 Sk — 0 I E R oy SN S SN R B ZRARPTIRAS, Bk DN itk .
T, AWM ILE 8-OHAG. NHR 7K F-XF DN Hi2iiil, 45% %7, DM 41, DN-E 41. DN-A
1 8-OHdG. NHR /K Z2isigass, HizB @5 RE /KT mE—8E, J7E DN B#FH g7
7E DNA S0 SORE SR S i AR e, L b JE A I s 175 12k o 7 3 o =8
5. B4

zi ERTIR, 1% 8-OHAG. NHR 5 DN [RAEZDIMIE, HH - HEAKINX DN K2k B 5 e
WE, BEBSAE N R bR IS DN, (B2, ARG E—EWERLE: © FEAREMD, WRAEE
WE, @ I 8-OHAG. NHR 7KF DN K 5% & A B R4

= B
K RAELZHERRFE B ERISEE R SMEGS T FE LS SL-YX2025-214).
E&InE

ZRCE A RER T O E T - RN R AE R PR R R R AR D R WL R BT T (S
AHWJ2023A10010).
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