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O E.BH8 KRS 4R miR-150-5p, miR-155-5p f& F 80 48 & 9% B 9% 4 Wr B R AR A4 P a9 AL,
FiE O ER2023F5 AZ2025F 1 AHF BT RO ERKEH 160 4] DKD & &4 4 DKD 40, 48 & & i
E @/ BT A DKD 28 X 4 A 41 DKD 28.(105 #)) f= I /& DKD 28.(55 #1); ik BRE &% 6 7 F 5 E Rk
B0 160 F) 24k 2 A A R (T2DM) & F4E 4 T2DM 48 B R E AR G H P 0 ERAKE 160 4 4 F 1K
Mo B AR A TR, KA R R R R B R A Bk RN AR M BT A AT ST AT B Bk Sk ik 4R miR-150-5p, miR-155-5p K
. % A Pearson 48 % 5% DKD & # /& 4h 364Kk miR-150-5p. miR-155-5p &K -F 5 f JLEF (SCr) . k& & (BUN) .
AL A KB F-B, (TGF-B,) . & M s 48 (FBG) .48/ s 42 & & (HbAle) K F & |k g it £ (eGFR) 8948 % %,
£ 0 % A% Logistic @2 54 T2DM &% X £ 4 DKD ¥ % a B &, 24 % &K% TR E(ROC) ¥ & 547
Pk AR miR-150-5p . miR-155-5p £k & — & B4 T2DM & X A 74 DKD 894 s thfa, R T2DM
21 F41 DKD 41 .5 &k DKD 41 FBG . HbAlc, TGF-8, K-F3¥ & T4, £ F 34 A %t F EX(P<0.05), F
3 DKD 42 .16 &k DKD 48 SCr.BUN K -F3 % Fxt BB 48  T2DM 28,eGFR ¥ & F 28B4  T2DM 4., £ F ¥ A %
it % & L (P<C0. 05) ;16 /k DKD #1 SCr .BUN . TGF-8, &3 & T F 41 DKD #41.eGFR f& T8 DKD 4. £ %
A %t F Z L (P<<0.05), W&k DKD 41, %# DKD 41, T2DM 48 & $h 364 miR-150-5p.miR-155-5p 7K F 3
BT, s & DKD 28, %4 DKD 48 & 98 ik 4k miR-150-5p. miR-155-5p & F ¥ & F T2DM 41, 5 /& DKD
28 xS ab AR miR-150-5p.miR-155-5p K F34 & FF 41 DKD 248, £ 39 A 4 it 5 & L (P <{0. 05), Pearson 78
%5 M eE R 27, DKD & & f& 9t 4k miR-150-5p, miR-155-5p K F 5 SCr.BUN,TGF-B, K -F3§ £ E48 %
(P<C0.05),%5 eGFR £ #i 48 £ (P<{0.05),%5 FBG.HbAlc £ % (P>0.05), % B % Logistic @25 L& L
7 ,SCr .BUN,TGF-B, ,miR-150-5p ., miR-155-5p K -FF+ & ¥ 4 T2DM & % X £ F 4 DKD #9 £ % B & (P<<
0.05), ROC & oM &R R+, LIk miR-150-5p, miR-155-5p F 1 & —F B A4 W T2DM & % £ £ F
1 DKD #9#h & F @A (AUC) % %1 4 0.798.0. 800.,0. 928, =& B A # 1 T2DM % # £ A F 4 DKD # AUC
X F AP 4K miR-150-5p . miR-155-5p £ 5k #9 AUC(Z=4.975.5. 828, P<C0.05), &t F# DKD &
& APk miR-150-5p. miR-155-5p K -F ¥4 & , Sk #hib 4k miR-150-5p. miR-155-5p K ¥t & 5 DKD s 1% i
AR %, e Sh kAR miR-150-5p. miR-155-5p B A4l 3t T2DM & % & £ F 4 DKD %4 W a4 5
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Abstract : Objective To investigate the value of urinary exosomal miR-150-5p and miR-155-5p in the diag-
nosis and evaluation of early diabetic nephropathy. Methods A total of 160 patients with DKD admitted to
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Huangshi Central Hospital from May 2023 to January 2025 were selected as the DKD group. According to the
urine microalbumin/urine creatinine ratio,the DKD group was divided into early DKD group (105 cases) and
clinical DKD group (55 cases). A total of 160 patients with type 2 diabetes mellitus (T2DM) admitted to
Huangshi central hospital during the same period were selected as the T2DM group. Another 160 healthy peo-
ple who underwent physical examination in Huangshi central hospital during the same period were selected as
the control group. Real-time fluorescence quantitative polymerase chain reaction was used to detect the levels
of miR-150-5p and miR-155-5p in urinary exosomes of all subjects. Pearson correlation analysis was used to
analyze the correlation of urinary exosomal miR-150-5p and miR-155-5p levels with serum creatinine (SCr),
blood urea nitrogen (BUN) , transforming growth factor-f, (TGF-B,) ,fasting blood glucose (FBG) , glycosylat-
ed hemoglobin (HbAlc) and glomerular filtration rate (eGFR) in DKD patients. Multivariate Logistic regres-
sion was used to analyze the influencing factors for early DKD in patients with T2DM. The receiver operating
characteristic (ROC) curve was used to analyze the diagnostic value of urinary exosomal miR-150-5p, miR-
The levels of FBG,HbAlc
and TGF-8, in T2DM group, early DKD group and clinical DKD group were higher than those in control

155-5p alone and their combination for early DKD in patients with T2DM. Results

group,and the differences were statistically significant (P <Z0. 05). The levels of SCr and BUN in the early
DKD group and the clinical DKD group were higher than those in the control group and the T2DM group,and
the eGFR was lower than that in the control group and the T2DM group,and the differences were statistically
significant (P<C0. 05). The levels of SCr,BUN and TGF-8; in the clinical DKD group were higher than those
in the early DKD group,and the eGFR was lower than that in the early DKD group,and the differences were
statistically significant (P<Z0. 05). The levels of urinary exosomal miR-150-5p and miR-155-5p in the clinical
DKD group,the early DKD group,and the T2DM group were all higher than those in the control group. The
levels of urinary exosomal miR-150-5p and miR-155-5p in the clinical DKD group and the early DKD group
were both higher than those in the T2DM group. The levels of urinary exosomal miR-150-5p and miR-155-5p
in the clinical DKD group were both higher than those in the early DKD group. All the differences were statis-
tically significant (P<C0. 05). Pearson correlation analysis showed that the levels of urinary exosomal miR-
150-5p and miR-155-5p in DKD patients were positively correlated with SCr, BUN and TGF-8; levels (P <<
0. 05) ,and negatively correlated with eGFR (P <C0. 05) ,but not with FBG and HbAlc (P>>0. 05). Multivari-
ate Logistic regression analysis showed that the increased levels of SCr, BUN, TGF-8, ,miR-150-5p,and miR-
155-5p were risk factors for early DKD in patients with T2DM (P <{0. 05). ROC curve analysis showed that
the area under the curve (AUC) of urinary exosomal miR-150-5p, miR-155-5p alone and their combination in
the diagnosis for early DKD in patients with T2DM were 0. 798,0. 800 and 0. 928, respectively. The AUC of
the combination of miR-150-5p and miR-155-5p in the diagnosis of early DKD was greater than that of urinary
exosomal miR-150-5p or miR-155-5p alone (Z=4. 975,5. 828, P < 0. 05). Conclusion

exosomal miR-150-5p and miR-155-5p were increased in patients with early DKD,and the increased levels of

The levels of urinary

urinary exosomal miR-150-5p and miR-155-5p were related to the progression of DKD. The combined detec-
tion of urinary exosomal miR-150-5p and miR-155-5p has a high diagnostic value for early DKD in patients
with T2DM.
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miR-155-5p K" . 574G BF 58 % W, miR-150-5p,
miR-155-5p KT+ % V1 2 5 1% 1% & % . DKD 1Y &
FRAL B, SR, SR AN W R SR U B 2 Fh miRNA
(miR-150-5p, miR-155-5p) 7£ . ] DKD ™ i 12 Wi i
B A B, D UL, AR F 98 835 IR A W6 R miR-150-
5p.miR-155-5p %I K1 DKD #Y 12 Wr #1495 1% ¥F 44 ¢
. 57 R 2 W B DKD, k% 22 DKD 19 #F J& 43

Bt Bh .
1 #AREFE
1.1 —B%ek 3EH 2023 4E 5 A& 2025 4E 1 H &

AT O EBEUA ) 160 6] DKD 35 158 DKD 41,
4% PR 1w A 3 26 1/ R LI B {H (UACR) ¥ DKD 41
Ny F DKD 40 (UACR 24 30~300 mg/g, 105
) Fifs A DKD 20 (UACR ™300 mg/g,55 i) ; ¥ Ht
I) 4901 8 7 i o B B AR Y 160 (5] B4l 2 HOBE IR R

(T2DM) i FAE R T2DM 4 5 55 1k B[] 3 78 % 47 i
O BE BEARRE Y 160 5] ft B AR K & /E X B4 . DKD,
T2DM HF N AbRE: (1) DKD 54 OB PR IR B 5
WG RIS T7 4 7 )Y H A 512 bR L T2DM £
AR E 2 BB IR BT A 5 B (2020 AF RO )Y A G
ZWibRE; (2 KRR B R5EPEZ5 Y . DKD.T2DM &
HHEBR bR UE . (1) A I HoAth )5 4 o | 4k & M D BR R
Wi (OB AtEERG: O AN A E R
RIS 5 (4) B IF W6 PR 2R G i e J0E 28 D RE ™ AN 4 L
PEMPIRE %5 (5) B IF 1 BUMEIRAG . 4 ALAFEIY 1k 3 AR5
HIEE(BMD M4 R EF ok R R, 2 S TG A
BN (P>0.05) . A M, WE 1. Bra s st
SZHABREIEBENERE B, AFREwE Al
L B B BR 24 A0 B R D 2 A AL (2023-025) .

*®1 L HA—BEREE [ +s Ba(X)]

215 n ) 5 o x BMI(kg/m*) Wi s (mmHg) 5K K (mmHg)

X 2] 160 56.4947.55 89(55.62) 71(44.38) 23.3842.55 95.73+5.32 71.49+5. 68

T2DM 2 160 56.08=£7.34 81(50.62) 79(49. 38) 23.52£2.59 96.15£5.61 73.05+£5.97

HH1 DKD 4 105 57.22+7.73 66(62. 86) 39(37.14) 23.26+2.47 95.06+5. 46 71.584+5.52

Ifs & DKD 2H 55 57.85+7.96 31(56.36) 24(43.64) 22.9542.43 94.88+5.19 72.33+5.83

F/x? 0. 985 3. 858 0.749 1. 240 2.359

P 0. 400 0.277 0.523 0.294 0.071
1.2 J¥ GCTTCGGCAGCACATATACTAAAAT-3', & 7] 3]
1.2.1  JRAMARSREC, %5 & miR-150-5p . miR-155-  #JJF51:5'-CGCTTCACGAATTTGCGTGTCAT-3',
Sp KB M Y T2DM 4. B DKD 4. K 1.2.2 ¥R AK RN R4 T2DM 4. B

DKD H A4 J5 55 2 K ¥R RS KRR, LI 1500
r/minGE.OF4E 8 ecm) B0 15 min 5 X B, 555
W EHE O, L5 000 r/min (B 0242 8
em) B0 15 min JFEEAMIERE R, BHIRER LIERE
B O, 12 000 r/min (B 0212 8 cm) B O
30 min Jf§ RREWR,.HB LEREHNELE, D
25 000 r/min (.04 10 em) B0 80 min J5 £/
B WP B UTVE - >R FH 358 5 L 7 I8 B0 % 00 458 PR A1 B 1
K miR-150-5p. miR-155-5p B A B 8 £h 2% vh ik
AL IAGE 8 TRIzol 35 2 BUE RNA, B J5 76 X
SRR & B R A cDNA, BHIE cDNA ) 4li i
Fv B, 22 05 RS2 28 O a8 i R A Bl AE N B 1
miR-150-5p. miR-155-5p & K. L U6 fE AN =,
M 254F:95 °C 5 min;95 °C 15 5,60 °C 30 5,72 °C 20
s, 3 40 MEF, miR-150-5p 1F [ 51 ¥ JF 5. 5'-
ACACTCCAGCTGGGTCTCCCAACCCTTGTACCA
SR MES 5 -CTCAACTGGTGTCGTGGA-
3"smiR-155-5p 1E [ 5| ¥ ¥ 41 .5 -AAGCGCCTTTA-
ATGCTAATCGT-3", | m 5] # ¢ 5. 5'-GCGC-
CATAAAGTAGAAAGCA-3' ;U6 [Em I F5) .5 -

DKD 41 .1 K DKD 2 A 4555 2 K % B8 2] (AR K Y
KA 25 WE i ok i A2 B8 45 >R 4 3 mL I, #f & 30
min J5 LA 3 000 r/min(E 024 10 cm) B0 10 min
ST BT —80 CUKMMaARH. RHAEA3
A= AR 43 B ASCRE I 1 3 25 BRI A (FBG) L SCr. JR B A
(BUND 7K 5 2R FH il 3¢ fo 928 W B i 36 AR &2 B 1
SRR A RA AL 525 JL10706) A I 1 7
Hefp i KN 1B, (TGF-B,) K. HANHZ I 2
R —HIHLEEE SR 2 mL A, R4 A dhE Ak i 4
A (HbATe) & M {UAS I 4> 1. HbAle /K F. R
CKD-EPI A5 eGFR",

1.3 St ab 3 R SPSS27. 0 et # ik k14K
PEor AT AL BE . THECE R DB B SR Ay R R L AL R E
BRI X KR A BRI ERRLL 2+ &
T » 22 4 8] B A R B DR 2R T 22 43 B, 22 4L [R) PR P L
R SNK-q #:56: . R Pearson #1434 DKD £
F R AN WA R miR-150-5p, miR-155-5p /K F 5 eGFR
K FBG.HbAlc,SCr,BUN, TGF-8, 7K 1y 4H 1%,
KR ZHE Logistic 011943 #1 - #] DKD & A /45
&, 22l #E TAERRE (ROC) i £ 4 #1 FR 4h Wb
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& miR-150-5p, miR-155-5p Bl K — 3% 15 & X . 1
DKD 2 i fli. WL P <<0. 05 A % %A 4 it
2 % R

2.1 JRAMIMRSESS IR B BT B WS B B
WIIE G5 R W IR A v 2 B3 9 4 0 52 8 0 1) 6
JEEMAL IR GE A, B AR £ fi 4 40~ 120 nm,
PEAN AT T g, 3% 9 i TRV AT L AR R Al R AR
W,

2.2 44 eGFR ¥ FBG,HbAlc,SCr.BUN,TGF-8,
AKFH# T2DM 41, B DKD 41, It )R DKD 41
FBG.HbAlc . TGF-8, K¥-¥ @ F X4, 25 1A
Guit2E B L (P<C0.05), K4 DKD 41 .1 )R DKD 41
SCr.BUN /K- 5 T X} B 40 . T2DM 41, eGFR #1I%
FXT A, T2DM A, Z 7 A FHIF¥E XL (P <
0.05);1lfi K DKD 2 SCr.BUN /K ¥ T 24 DKD
H.,eGFR X T H M DKD H. 2 5 WA G i %5 X
(P<<0.05), W3 2,

T A AR R AG BT B9 250 (X 5000 5 B 2 5 i R AS 5T
A5 (X1 000),
A1

ROMBEESHREFRERIRER

2.3 4 HRAM WA miR-150-5p. miR-155-5p 7K °F It
B IR DKD 40, B8] DKD 2 . T2DM 41 J# 4h W {4

miR-150-5p, miR-155-5p 7K - 4 & F xF M 44, 7 i
DKD 41, llfi K DKD 41 Jg 4 3 1& miR-150-5p, miR-
155-5p /K-35 T T2DM 41, Il K DKD 40 JR #h W ik
miR-150-5p. miR-155-5p 7K ¥ ¥ & F F ] DKD 41,
ERWA G FEE X (P<0.05), k3,

=2 4 8 eGFR & FBG.HbA1c,SCr BUN,TGF-8, KEELE (2 £5)
- FBG HbAlc SCr BUN TGF-, ¢GFR
; 8 (mmol/1) % (pamol /1) (mmol/1) (pg/mL) [mL/ (min » 1.73 m®)]
Xof BAZH 160 4.761.02 4.4940.88 64.15-+8. 46 5.88-£0. 72 1013.624187.08 108. 52+ 14. 36
T2DM 41 160 7.5641.05" 8.2240.92" 66. 2248, 57 6.1240. 76 1 378.554-190. 96 105. 3813, 84
R DKD4L 105 7.7241.04" 8.40-0. 94" 73.96+8.95" F 7.4340.94" 7 1605.08£196.11° % 89.65+13.27" %
K DKD 41 55 7.85+1.08" 8.40=0.95" 86.2749.147 74 8.58+1.06° 74 1937.494205.07" 74 68.4212.03" 74
F 277,403 626. 565 105. 443 197. 940 394, 542 144. 861
P <0.001 <0.001 <0.001 <0.001 <0, 001 <0.001
TE X HE AL H g, P<C0. 05545 T2DM 4 s, ¥ P<<0. 05; 5 7.4 DKD 4 s, P<<0. 05,
*x3 4 HBR SN i miR-150-5p miR-155-5p A L) SCr, BUN, TGF-B, . miR-150-5p, miR-155-5p
K H B () 1B A AR (Y JRAE % A L 4T Z I E Logistic 1114
il n miR-150-5p miR-155-5p Hr. 45 &R, SCr, BUN, TGF-B, . miR-150-5p,
X AL 160 1.032£0. 14 1.0540. 23 miR-155-5 7J<%Zﬂ%ﬂjj7 T2DM % % £ B DKD
p
T2DM 4 160 1.5940. 14 # 16440, 24 f f b IR 28 (P <<0. 05) . KCIE SCr.BUN.TGF-B, J7,
#] DKD 4 105 .7640.14" L0540.24" 7 . . .
L ] H 5 1.7640. 14 2.054+0. 24 ) miR-150-5p . miR-155-5p 7K - Ft 5 45 48 J& T2DM &
It K DKD 1 55 2.0240.15" 74 2.6340.25" 7% .
e 070177 1o 101 HEAERW DKD MfERH R (P<<0.05), WWES,
P 0. 001 0,001 x4 DKD 23 R M ih 4 miR-150-5p miR-155-5p
- KFEE «GFR K FBG.HbA1c.SCr.BUN,
T SRR L E, T P<<0.05;5 T2DM 4l 1b%, ¥ P<<0.05; 5 7
. TGF-8, K FEHHEX
1 DKD 4 4, ~ P<<0. 05,
v miR-150-5p miR-155-5p
2.4 DKD B # R4 WK miR-150-5p, miR-155-5p  f#% ; B ; -
W E N _
KF5 ?GFR R FBG‘Hb\Alc‘SLr‘BUl\i‘TGF Bl K FBG 0.143 0.062 0.069 0.384
AR S Pearson A 5G40 M 45 3R R L IR Ah b 4K
) ) HbAlc 0.150 0.058 0.131 0.098
miR-150-5p, miR-155-5p /KF 5 SCr.BUN, TGF-3,

N N SC . <0. . <0.
KP4 5L TE A4 (P <<0. 05), 45 eGFR S 4743 (P < ! 0-939  =0.001 0-439  =0.001
0.05),5 FBG.HbAlc J3:(P=>0.05), W 4. BUN 0.431  <C0.001 0.412  <C0.001
2.5 T2DM ‘%‘ % 7i ﬁ—: E_ /ﬂ);ﬁ DKD E(J %2 ﬂl’tﬂ lﬂ % L TGF-8, 0. 332 <20. 001 0.453 <0. 001
T2DM B # B DKD [EM (B4 =1, kK4 =01 eGFR —0.352  <C0.001 —0.441  <<0.001

KA, KR eGFR & DKD i2 Wi 45 45, SCHER .
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2.6 JRAMNWA miR-150-5p, miR-155-5p Bl Kz — 3 Bk
G X T2DM 3 & A 54 DKD B2 Wi LA T2DM
BHERY DKD B (kE =1, KKk E=01/FERIREAZ
L LURAMBA miR-150-5p . miR-155-5p Bl K — F kA
YRR A4S &L 251 ROC #hZk. FH miR-150-5p. miR-
155-5p Bk & 12 Wi i Logistic 8] J5 4 #Y ;. Logit (P) = —
11. 32440, 873X pir 105y T 0. 743X 155500 25 S 7R L IR
HMIA A miR-150-5p, miR-155-5 BA it &% — % B¢ & 2 W
T2DM B kA4 DKD #9 il £k F i AL CAUC) 43 51
4 0.798.0.800.,0. 928, ~FHEA 12 W T2DM B # &
AR DKD ) AUC K F IR 4h i 1A miR-150-5p,
miR-155-5p Hpi2 Wi i) AUC(Z =4.975.5. 828, P <<
0.05), WFE6.H 2,
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x5 T2DM BE X £ 2 DKD & E &
SES B8 SE  Waldx* P OR(95%CD)
i)
SCr 0.883  0.241 13.422 <C0.001 2.418(1.508~3.878)
BUN 0.917 0.226 16.481 <<0.001 2.502(1.607~3.898)
TGF-B, 11,137  0.285 15.912 <20.001 3.117(1. 783~5. 449)
miR-150-5p 1134 0.263 18,601 <C0.001 3.108(1.857~5.206)
miR-155-5p 1135 0.275 17.042 <C0.001 3.111(1.815~5.335)
gl —21.456 5.234 16.801 <Z0.001 —
L
miR-150-5p 0.873 0.263 11.017 <C0.001 2.394(1.430~4.009)
miR-155-5p 0.743  0.275 7.298  0.007  2.102(1.226~3.603)
fig e —11.324 2.834 15.966 <C0.001 -

T — RN T

x6 FR M miR-150-5p . miR-155-5p B K& “HE &3t T2DM £2E L %&£ R DKD W2 i &
eIt e AR AR T AUC95%CI) REUE D Fr S0 EAREE (61 P
miR-150-5p 1. 685 0.798(0.745~0.851) 71.43 75.00 0. 464 <20.001
miR-155-5p 1. 844 0. 800(0. 747~0. 853) 73.33 74. 37 0.477 <20.001
—EBA — 0.928(0.899~0. 956) 91.43 73.75 0.652 <0. 001
W — R .
-or TR L 0 I AR BT B BT L 45 Bl RNA S
AWM 25 A0 ] A 38 THRORE T 4E SR A IR AR
] L0 bR AR AR AR W R . miRNA & — 2k
i RNA,Z 5 Z M A& 7,78 DKD /9 & 4 fil
w KR R E TR . RS bR I K2
& VA 355 1 T B0 A . o BF 9 % B DR O 0 1 o 1
041 miRNA 38 52 98 4 A 45 Az 5 4 i A 0 45 AR
® - R B 5 S 0 R AR DT L IR
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R R AR BEA BT B, A BEAL DKD B & 95 %, A
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