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# E: BM KPR JEE % (diabetic nephropathy, DN ) # & e # #4482 (micro RNA, miR ) -188-5p & %
NAZHEAZR (micro RNA, miR ) -379-5p 69 A & H e R E L, FHik S 2018 F 1 A ~ 2020 5+ 12 AN FTAKER
BB 6 2 AUNE SRR B 162 ) Al BRAE S B 50 4 (AFRR4 ) o ARIBAR AR G / SRILEF (urinary albumin /creatinine,
UACR) sufh, H 162 4 2 A5 fjom & 4~ A 54 1) 2 AUHE Ak 28 (UACR<30mg/g ) #= 108 %] DN 28 ( UACR = 30mg/g) »
108 %] DN % & % A #4574 % & 48 50 4] (UACR 30 ~ 300mg/g ) #o Kk 54 % G 4 58 4 (UACR > 300mg/g) , &
43 &-4A fr 7% miR-188-5p & miR-379-5p KT, A % B % Logistic B3 547 %) DN L A8 e B 4%, 2% K& T4k
442 (ROC) w125 miR-188-5p, miR-379-5p A fkf% % %% & (Microalbumin, mALB ) 7K-F# i DN #9{i, &R
DN £ 2 7% miR-188-5p ( 0.20 +0.08 ) & miR-379-5p ( 0.57 £ 0.16 ) /K-F 34 9 BAK T 2 A4 komsa (0.71 £0.20, 1.15+0.35)
FostbpE2 (1.0610.35, 1.8410.71), 2FH A%+ FEL (10316 ~ 16218, ¥ P <0.05) . K EFHF G K o ik
miR-188-5p & miR-379-5p /K-F34) 8 FAK F 25 B G tn, 2333 %it3FEL (:=10.926, 12.714, 33 P < 0.05) .
% W% Logistic @25 #7 %%, miR-188-5p, miR-379-5p & mALB & % 2 B ¥ fkym &% K 4 DN 91k 2 5 Te Bl & (P
<0.05).,ROC % 2 7, miR-188-5p, miR-379-5p % mALB =3 B4 A DN 9 th 2 T @ 42( 0.952, 95%CL 0.890 ~ 0.997 )
"R, HABEFH TSR A 97.4% #2 853%, #4518 DN &% & miR-188-5p, miR-379-5p /K-F81 R 44K, & DN
KW E B R E, B4 mALB /2 DN ¥ Bf b B A 845 69 4,
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Expression and Clinical Significance of Serum miR-188-5p and
miR-379-5p in Patients with Diabetic Nephropathy
ZHOU Shi-qun, WANG Cong, JIANG Qiang, CHEN Yue-yao, FU Mei-li

( Department of Nephrology, Danzhou People’s Hospital, Hainan Danzhou 571799, China )

Abstract: Objective To investigate the expression and clinical significance of serum miR-188-5p and miR-379-5p in patients
with diabetic nephropathy (DN). Methods From January 2018 to December 2020, 162 patients with type 2 diabetes and 50
healthy subjects (control group) in Danzhou People’s Hospital were selected. According to the ratio of urinary albumin to urinary
creatinine (UACR), 162 patients with type 2 diabetes were divided into 54 patients with type 2 diabetes mellitust UACR<30mg/g )
and 108 patients with DN (UACR = 30 mg/g). The 108 patients with DN were divided into 50 cases in the microalbuminuria
group (UACR 30 ~ 300mg/g) and 58 cases in the massive albuminuria group (UACR > 300mg/g). The levels of serum miR-
188-5p and miR-379-5p in each group were compared, and the risk factors affecting the occurrence of DN were analyzed by
multivariate Logistic regression analysis. Receiver operating characteristic (ROC) curve was drawn to analyze the diagnostic
value of miR-188-5p, miR-379-5p and mALB level in patients with DN. Results The serum miR-188-5p (0.20 +0.08 ) and
miR-379-5p (0.57+0.16) levels in DN group were significantly lower than those in type 2 diabetes group ( 0.71 +0.20,

1.15+0.35 ) and control group ( 1.06 +0.35, 1.84 +0.71 ) , the differences were statistically significant (/=10.316 ~ 16.218,

all P < 0.05). The levels of serum miR-188-5p and miR-379-5p in macroalbuminuria group were significantly lower than those
in microalbuminuria group, and the differences were statistically significant (#=10.926, 12.714, all P < 0.05). Multivariate logistic
regression analysis showed that miR-188-5p, miR-379-5p and mAlb were independent risk factors for DN in patients with type
2 diabetes mellitus (P < 0.05). ROC curve showed that the area under the curve (0.938, 95%CI: 0.877 ~ 0.993) of miR-188-5p,
miR-379-5p and mAlDb in the joint diagnosis of DN was the largest, and their sensitivity and specificity were 97.4% and 85.3%,

respectively. Conclusion The levels of serum miR-188-5p and miR-379-5p were significantly lower in patients with DN, which

were independent risk factors for the occurrence of DN, and combined with mAlb has a good value in the diagnosis of DN.
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Bl PR % 5 9% ( diabetic nephropathy, DN ) Jf& 2
RUBE PR £ 5 DL AL A8 O R, RS R
KI5 BB R R PR T EE RN — Y
JINZWEAZ TR (microRNA, miRNA) & — 2557 74 iy
P AMRIE N 2219/ F RNA, HRERIKES R
SE SN, BERR AR ZEALAR B UIAHOC, WHES S DN
1) kA % e B2 HARGE AR, miR-188-5p K miR-
379-5p 7£ DN (& HAE7E S Rk, Hol i iE 2
FifE 510 %25 DN i &4 & &, nlGEN DN 5
W7 B AR )67 B AERT RO ) AR ST K
T 2 T PRI HE 3 17 miR-188-5p & miR-379-5p
FERIKT-, 43HT S DN & AR (A e fa e R 2 R
2K DN (I, B DN 2y 2t 5%,

1 #MR5HEE
1.1 AP £ HEEC20184F 1 H ~ 2020 4F 12
T AN R EBEIIA 1Y 2 RO IR SG Hd 162 1], H
s B 95 4 2otk 67 191, AF % 38 ~ 85(56.37 +11.40)
B AN ANNRE OFFA I 2 RO PR B iR R (2017
AERR ) 2 BOBERIE 2 WS s QISR E S
SRR, HEBRbRE: OFF & B F R t5em .
ACHERPIR . PR R G KA B IR, QIR
S PRI A HEM BB DI RE R 259 . AR AR R T R
H / JR WUEF (urinary albumin /creatinine, UACR) FUAH.,
H4 162 15 2 RUBE DRI BB E o3 Ry B2 2 RUBE e 4 ( 1F
WIEHE AR ) 54 % (UACR < 30mg/g) F1 108 i
DN #1 (UACR = 30mg/g) ; 108 fji] DN i & 73y
TR ¥ 2 1 PR 4 50 1) (UACR 30 ~ 300mg/g) Al
KIETEHE R4 58 19 (UACR > 300mg/g) . ik
e AR IE 3 50 IR X REZ, L B4k 30
B, 2Pk 20 41, 4EH 40 ~ 83(58.15+8.72) %,
12 BB E5RA 7500 KI5 & PCR L ( ABI
2y Al ), PCR A #] &, RNeasy i 7 &, miRNA
Easy i 71| &Ml Trizol {7 & I AEY TREARRA

AL, H ST 7600 794 F s AR R ic &t .
13 Fi

1.3.1 miR-188-5p & miR-379-5p ¥ il . FF A Ht #
YIF 012 2 H RAEFR KN 5 ml I 25050 2 10T
7£ ABI 7500 %1785 5E f PCR X _E K miR-188-5p
S miR-379-5p, Wi sk WA R 1501 (5u1 RNA
B, 3wl U6 & miRNA FE5FH2EER5 4, 0.15w1
100mmol/L it S8 A% M A% 1 R, 1.00 1 3 % S ifg
1.50 w110 x S5k Z2 vhif, 0.19 1 RNase #1iil5,
416 w1 WZE/K ) . PCR B WAIKZR Jy20m1: 1wl
519 K35 %r Mix (20 ), 10 1 TagMan i IR A
WIS (2x ), 133 wl s sl A,
7.67 w1 WK, RH 2% 93511 miR-188-5p
K miR-379-5p /K-

1.3.2  AAksatataill : fH H 37 7600 A4 [ 8hA: 4k
I BE BRI R H (mALB) | &
k% (FBG ) | BifE I ZLE 1 ( HbAle ) | UL ( sCr )
FIPREA (BUN) .

1.4 %t a4 KM SPSS20.0 i it #kf443#r,
TR R IR + bR (xxs) Fom, 41N
FLBCR AR R 7 225015 PRZL LLBCR H ¢ K.
IR LR o K56, W Z2 2 Logistic 7]
F5r Mg DN B AR R # . 2l szl TAE
FEAE (ROC) il 2k 4 #F miR-188-5p, miR-379-5p
K mALB 7K Fi2 Wi DN i . P < 0.05 HE R
FEE N Ry

2 R

2.1 AAER—MFALER UK 1. DNAH2
B PR 2H HbAle & FBG 7K 7 5% B4 e, 2%
SR Gt L (1=6.815, 8.214; 6.217, 7.983, ¥
P < 0.05) . DN 41 % . sCr, BUN, UACR }
mALB YJHI I 5 F 2 BB AL, ZRASIEE
M(£=5.782, 5.260, 5.184, 13.548, 12.163, Y] P < 0.05 ).,

*1 FHEER— IR [ (x+5) , n (%) ]
e XA (n=50) 2 RUREFRAEAL (n=54) DN 4 (n=108) 7IF P
Btk 30 (60.0) 29 (53.7) 66 (61.1) 0.619 0.447
EE (%) 58.15+8.72 55.48 +10.96 57.10+12.35 1.904 0.195
ik (4) - 7.80£4.18 11.75£6.30 7.151 0.000
PRBAEAL (ke/m) 2382254 2415273 2453 +281 0.602 0.593
HbAle(%) 4581083 8.16+1.65 875+ 1.84 9.973 0.000
FBG(mmol/L) 506+058 917272 10.05£3.26 8417 0.000
sCr (. mol/L) 69.20 + 11.37 72.14£12.90 145.81 +55.37 7.105 0.000
BUN(mmol/L) 5242113 5.68+125 9.22+3.46 6.528 0.000
UACR (mglg) - 16.38 £5.92 483.25 106,37 18.850 0.000
mALB (mg/L) 7.52£2.46 8.63%3.05 147.62 +51.30 16.712 0.000
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22 DN, 2 & k% 40 Fo 57 B 40 2 7 miR-188-
5p & miR-379-5p /K F 4% UL 2. DN 41 IfiL 75
miR-188-5p K miR-379-5p 7K - 247 B & fi T~ 2 H
PRGN HRZH (£=10.316, 14.517; 13.805, 16.218,

%2

¥IP < 0.05), H 2 RUEPRIGALIMN I miR-188-5p J
miR-379-5p /K- AR T X IRA, 22 A Geit7
B X (1=9.425,10.738, H P < 0.05) .

DN 40, 2 BUHEFR A FNXT BB M 5E miR-188-5p & miR-379-5p KFELLE (x =)

Wi H KHR4L (n=50) 2 RUBEIRARAL (n=54) DN 41 (n=108) Fi P
miR-188-5p 1.06 £0.35 0.71+0.20 0.20 +0.08 16.813 0.000
miR-379-5p 1.84+0.71 1.15+0.35 0.57+0.16 19.516 0.000

23 RE#F& G Mk miR-188-5p & miR-379- DN &y e/ & WL 3. UL 2 ARG R E 2 A
Spok-Frbd K iEE RN TE miR-188-5p &4 DN MR, W22 S G F i LA sk

(0.06+0.01) £ miR-379-5p (0.24 +0.10 ) /KF-4
W AR TR TS A5 I RZH( 0.47 £0.13,0.98 £ 0.25 ),
ERAGFE L (=10.926,12.714, %] P < 0.05) .
2.4 % B Logistic B3 547 2 B Rm B &K 4

172 &K Logistic FIHAMT, 45FBRiFE . sCr,
BUN, UACR, mALB, miR-188-5p & miR-379-5p
SRR 2 RUME PRI FEE & DN kST fE R R 25 (34

ZE XK Logistic BI35347 2 BUERBEBE L %E DN el EER

A B SE Wald {§ OR (95%CI) PE
ot 0.706 0.217 4319 1.914 (1.283 ~ 3.997) 0.031
Ser 0.665 0.153 3.986 1.580 (1.102 ~ 2.484) 0.045
BUN 0.817 0.335 4472 2.197 (1446 ~ 4.685) 0.024
UACR 1.902 0.871 16511 4.106 (2.820 ~ 9.773) 0.000
mALB 1.560 0.613 14227 3.105 (2178 ~ 7.792) 0.000
miR-188-5p 0.685 0.207 11.215 1.905 (1.294 ~ 3.817) 0.000
miR-379-5p 1.690 0.712 14.107 3.306 (2.358 ~ 8.273) 0.000

2.5 miR-188-5p, miR-379-5p % mALB &K -
% BT DN # #h 14 UL % 4, & 1. miR-188-5p,
miR-379-5p 2 mALB /K V- 12 Wi DN ¥ fiz f #
B 4> % M 046, 085, 8240 mg/L, = T I & &

x5

Wr DN (9 it £ F m OB B & F miR-188-5p,
miR-379-5p & mALB B 0 & M, 22 % A 48 it 2%
B (P <005), HAURE TR 518 97.4%
1 85.3%.

miR-188-5p, miR-379-5p & mALB 7k Ei2l#f DN fI+&

LS| BB (E AUC (95%C1) iU (%) FESHIE (%) FIREBUNE (%) BAYEBING (%)
miR-188-5p 046 0.797 (0.738 ~ 0.860 ) 803 75.0 783 718
miR-379-5p 085 0.856 (0.794 ~ 0.917) 816 87.2 84.0 84.5

mALB 82.40 mg/L 0.824 (0.765 ~ 0.887) 82.5 794 81.7 80.4
=IUA - 0952 (0.890 ~ 0.997) 974 85.3 88.2 94.6

3 it 4 DN W (P FERR 259 LA B 2506 7 IR R s

WEDRIFE B ( DN ) R KA % i 55 8 JRE I
AN AR DA R G2 G, Hih gk
WAL 4 7E DN & L 2 B A 7 A R0k
miRNA /£ —ZAE 4G /NrF RNA, iEid 25
21 i 356 DR 3 3 A BRI T 52 ) A 00 R 1 45 T A A
8l, 76 DN W& K b I EE R, A

REFERTFE 0T, miRNA 18 3 5% 00 22 5515 530 B v
ZFE S0 TH#EE S5 DN &L, 5 DN
HE B S RES AT . ) R 2 4k R 4 O T A
X, ATREN T i DN A4 & AL 4R AL g O
mALB 21Tl S P AEH FE A EE S bk, 5 DN Y
FIRKFREY) M,
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0.8 7,_,: L:H
o —
0.6 =
1y
8
# o4 I miR-188-5p
———miR-379-5p
N —mALB
o — =TmA
—5EY
0.0 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
1-$5RE
& 1 miR-188-5p, miR-379-5p 7K 2 DN K
ROC Hh%k

A HWF 58 W25, DN 4 i 7 miR-188-5p, miR-
379-5p K- I BART 2 RUBE R AL AT IRAL, H
2 AUBEPRIG LI AR T X IR, $/R miR-188-5p &
miR-379-5p flkFKILATBES 5 DN W kA=, A58
KA 85 14 PR 41 1M 7 miR-188-5p M miR-379-5p /K
S RAR T EE R, 278 miR-188-5p
K miR-379-5p (R Kk A F] T2 #F DN & 19k 15
HEE. MA % YRR R, miRNA T L2 FEY)
4T RE, miRNA [ I8 M AE 5 DN K& A4 % U1 HH
X%, AIREETN DN KA fyhsr A YU 45 Ui
8NN, miRNA A BEi o (2 oF B WE4F ik . Bk
MR 5812255 DN R R IR R, al1ENE
Wi DN [ JC B 4= ¥ 2FF6 bR . ARBF5E 2 &K Logistic
B 7087 27, miR-188-5p K miR-379-5p 540 2
RUME DR B K4 DN B EE GG R, R 2 A
W R 995 H 3 1M %5 miR-188-5p M2 miR-379-5p 7K [
ik, H& 4 DN i RS 5 5 . mALB J& 12 W7 B
ANBRAIM S A2 AT %48 A5, mALB ZKF- T vl 42
E DN B A i, JEHi DN & A fE B R 1
AN, #FE, sCr, BUN & UACR /2501 DN %
AR FERS R 2, 3T BB (OB FR 95 95 T 4E 1 52 DN
) & g KU YE i, K91 sCr, BUN M UACR A
1218 1B /NER AL, 38 25 (B /NS L iz A0 b
LA, S 23505 DIREsifi

AW ROC M2k 73 #7 .75, miR-188-5p
K miR-379-5p ¢4 mALB 2 W DN i1 il & F 1 i1

(0.952, 95%CI: 0.890 ~ 0.997) gk, H g &
FRE S B2 43 5 R 97.4% F1 85.3%. 15 I miR-188-
5p, miR-379-5p }2 mALB = 3 it & K I X} DN &
W A4 2% fE A 4, miR-188-5p &% miR-379-5p A B ik,
1 DN 2B T A= b e ) o Wate o UV B9 o
DN 3K mALB /K FI BT, JR mALB &H1
DN AJR WA fER N E, a4 DN 1921,
HA—Z Mk KRN . GHOLAMINEJAD % " fijf
SR, SRR, DN B E " miRNA %3k

K, HHALEILZS S DN 5 fH#ERE, 7 DN &
Ak e A HEAEH], AT REE DN ABH I —4E
TRAPEREAEAYhREY)

2k L Fr iR, DN &3 Il 7 miR-188-5p S miR-
379-5p /K- B REAIG, e 2 RUBE R R kA

DN 37 fERIN R, BEE mALB 7& DN 2 A

A BN
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