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NBEY L miR-148b-3p 7K F-, 4347 1L miR-148b-3p K- 5 A AR IGIRSEN LR, &
B OWHRRE R 2H 2 BB R T 4 I miR-148b-3p /K T4 MR TF 6 IR 14 1.82 50 173 4%
(¥ P<0.05), 1% miR-148b-3p /KF 5 HDL-C (r=-0.374, P=0.013) . UMA (r=0.426 , P=0.004 ) .
FBG (r=0.330, P=0.046) & TG (r=0.423 , P=0.005) 78 B @ AHGM: . 2046 M |1 A 43 #1 78 UMA
55117 miR-148b-3p Mt 57 41 36 (8=0.338 , P=0.044 ) . il 7% miR-148b-3p 112 Wr 2 AU R i S A
PRI B 95 14 52 iR TAEARAE 2k (ROC) T I AR 4351 4 0.835 Fi10.665. 4518 2 JUE FR 9o A
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[Abstract] Objective To detect the serum microRNA - 148b - 3p level in patients with
diabetes mellitus and diabetic nephropathy, and to analyze its correlation with clinical and pathological
indexes. Methods The research crowd was divided into three groups (1) diabetic nephropathy
group: biopsy with diabetic nephropathy (n=25, 14 males, 11 females); (2) type 2 diabetes mellitus
group: type 2 diabetes mellitus patients with normal urinary microalbumin /urinary creatinine value (n=
10, 4 males, 6 females); (3) normal control group: healthy subjects (n=9, 3 males and 6 females).
Clinical indicators included gender, age, 24 -hour urine protein, systolic blood pressure (SBP), diastolic

blood pressure (DBP), serum creatinine (Scr), urea (Urea), cystatin-C (Cys - C), blood albumin (ALB),
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urine microalbumin (UMA), triacylglycerol (TG), total cholesterol (TC), high - density lipoprotein
cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), serum uric acid (UA), fasting blood
glucose (FBG), glycated hemoglobin (HbAlc), urine microalbuminuria / urinary creatinine (UACR), and
estimated glomerular filtration rate (eGFR) calculated by CKD - EPI formula. Real - time quantitative
PCR was applied to verify the expression of microRNA - 148b-3p in serum samples of the research
crowds. The relationships between microRNA -148b-3p level and clinical features was also analyzed.
Results The levels of serum microRNA - 148b - 3p in diabetic nephropathy group and in type 2
diabetes mellitus group were 1.82 times and 1.73 times of that in normal control group (P <0.05,
respectively). The level of serum microRNA - 148b - 3p was significantly correlated with HDL - C
(r=-0.374, P=0.013), UMA (r=0.426, P=0.004), FBG (r=0.330, P=0.046) and TG (r=0.423, P=0.005).
Multiple linear regression analysis showed that UMA level was independently associated with serum
microRNA - 148 - 3p level (3=0.338, P=0.044). The area under the receiver operating characteristic
curve (ROC) of serum microRNA - 148b - 3p in diagnosing type 2 diabetes mellitus and diabetic
nephropathy was 0.835 and 0.665, respectively. Conclusions The level of serum microRNA - 148b -
3p of patients with type 2 diabetes mellitus or diabetic nephropathy significantly increases. The level of
UMA is independently associated with serum microRNA-148b-3p level. Serum microRNA-148b-3p is
expected to be a potential biomarker for the diagnosis of diabetic nephropathy.

[Key words] Diabetic nephropathies;  Diabetes mellitus, type 2; MicroRNAs;  Biomarker
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ml, JRIGEBRAS I R R IR o AR HE DL EE M 7F = 1 T
1 h B, 4°CTF B0 (1700 xg 10 min) , L 4E
I35 J5 P B 0 (2000 xg 10 min) , £ 77 T =70°C
UKAET

3. SCHF R & PCR: (1) &L RNA $2HC: RNA 2
B it #2 #% B8 Invitrogen Life Technologies 2y H] [
TRIzol® LS i ) G #eAE UL 47 . (2) cDNA H 1 -
il 28 B i 5 (RT) & KW 20 plo 7€ Applied
Biosystems 2\ ] [ Gene Amp PCR System 9700 [
17 RT X W o (3) PCR : 7 Applied Biosystems 2\ w] Y
ViiA 7 SZHF 52 1 PCR &40 Lk 7 PCR . NE
A 135 bR 942 LA F B2 P 2547 : 95°C 10 min ;40
S PCR G (95°C 10 55 60°C 60 s TEEH ) . K
T HENT PCR W W I f it 2, 97 18 S R 2501 )
F95°C 10 s,60°C 60 s,95°C 15 s; 3 . 60°CZE1E
EN 99°C (L% A Btk AT, FHRHEEH 0.05Crs) o

4. RN LR DL SAL IE . S2A5E & PCR A 4%
BE IR EE 34 2wl SR T 52 RNA VR B 8 i
TR 25 F RNA % SRR IR 22 S5 I 52 ], S
1) 2 W AR B cDNA % 1 I A 2 A |, A2 IE
=5, AT A (hsa) -miR-191-5p (A [A] £
Ji] Fe 3k B FE A E D E N NS

5. 515 A R RO S S 1) SR
EEARA R AT AR, B3R B S5
2 5% 51 8 7 %1 hsa-miR - 148b-3p 51 4 57-
GTCGTATCCAGTGCGTGTCGTGGAGTCGGCAATTG
CACTGGATACGACACAAAG -37; hsa-miR - 191 - 5p
31 ¥ 5°- GTCGTATCCAGTGCGTGTCGTGGAGTCGG
CAATTGCACTGGATACGACCAGCTG -37, 52 I &
i PCR i FH 51 9 th 51 W5 o1 84 Primer 5.0 1571
AL WA T,

6. IfiL7E miR-148b-3p K% i . A1 XK
28T IR, AACT = (CToin - 1o 3= C Tt - 101 -5 ) 52 10 21 —
(CTmiR-l48h-3p_CTmiR-191-5p) s, 27T RN I SR S IG 2H
1A 5 A1 %) K S AR X T %k B 2 0 7 Al £ i (S 3
YN T FE S 6 B R 5 — A FE S B3R

7. A4 EE NERBE T 2 (eGFR) : #R4E CKD-EPI

AR IFE eGFR : eGFR=ax (Ser/b ) x (0.993) F*% | 4
(B AR 91 P ) RN bR T - RN Pl =166, T =
163 1N K HAB N Fh 2 =144, B ¥E=141, b{H
FR AR M B A [ R Y - 2 M=0.7, B HE=0.9. AR
P Ser AN[RIR H « 2o Ser<0.7 mg/d1=-0.329 , Ser >
0.7 mg/d1=-1.209; %5 1 Ser<0.7 mg/d1=-0.411, Scr >
0.7 mg/dl=-1.209,

8. Gl 2F o TH R BERE b IR 2500 A HdE D
x+s AR AR IS0 A i dla LA M (1/4,3/4) JE
KB THRFRZ DA LR, ek 17 255
PERG G, 75 22 55 IR B8 P8 3R 7 22 90 B, REAS 1]
P R 2 8 AL LSD 125, 7 22 A S MR AR S
BORL 5 , 22 41 H %5 >R FH Kruskal - Wallis 325, P [
42K F Mann-Whitney U K5 o 3¢ VUM% H P 2H
[i] 5 4 BRI 7 K 3 o R ] Pearson AH G 3
B (IEZAS ) Fll Spearman #H 3¢ /0 Ar (E1IE A ) & £ T
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miR - 148b-3p 1) & 15 & 1k 5 i PRI b 09 AH A
52108 TAERE 2 (ROC) T 1 AR 43 H7 miR -
148h-3p £ 2 FUME R SOME PR 9% B 96 H (412 7 8
fiE. K H SPSS 22.0 . GraphPad # {4 &b B2, BT A 4
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1. IfiL7E miR-148b-3p [ F K AL AL . SEAE &
PCR 25 5 i 78 , DN 2H (0.60+0.24 , n=25 ) F1 2 %4 DM
24 (0.57+0.14, n=10) IfiL 5 miR - 148b-3p 7K F 43 5
J& N 41(0.33+0.28, n=9 ) ¥ 1.82 % (P=0.004) . 1.73
£ (P=0.032) , 3 4] lL 3% 22 R IR A i it 2 & X
(P=0.015),

2. I 9F miR-148b-3p 7KV 5 llm IR Az ik B4 b
A e T . DN 4 (n=25) .2 8 DM 4 (n=10) .
N 21 (n=9) [8] 1Y 4E % . FBG .HbAlc Wi 455 [T (SBP) |
Ser, JRZE & (Urea) A2 C(Cys-C) .eGFR ML H
HH(ALB) .UMA \UACR , =t H Yl (TG ) | 3 [ i

K1 SERESPCRITHTI Y FR

E SR WACEIE7 2] 1Bk i P
A miR-191-5p GSP:5"-GGCAACGGAATCCCAAAAG-3; R : 5-GTGCGTGTCCTGGAGTCG-37 60°C 63 bp
A miR-148b-3p GSP:5"-GGGTCAGTGCATCACAGAA-3"; R : 5-CAGTGCGTGTCGTGGAG-37 60°C 65 bp

TE : GSP JE X N miRNA HYRE 551, R J2: 5 R 5% 5k 5| A TT RE 19 51 49



b

H AR IENG 24 45 2018 4F 5 H 4534 %45 S W] Chin J Nephrol, May 2018, Vol. 34, No.5 -351-
F2 SUAMFTI LIRS EN A

TiH BRI B R AL (n=25) 2 AR (n=10)  1EH X R4 (n=9) P P P° P!
BAYE(%)) 14(56.0) 4(40.0) 3(33.3) 0.433 - - -
AR () 44.08+10.28 52.40+10.46 36.89+12.97 0.017 0.005 0.110 0.056
25 B 1B (mmol/L) 7.33+2.54 9.11+2.49 4.86+0.23 0.001  <0.001 0.009 0.045
BRI ZT 2 I (mmol /L) 7.3(6.0,8.2) 8.9(7.9,11.0) 5.0(4.9,5.7) 0.004 0.009 0.010 0.027
JRER (wmol/L) 337(307,387) 306(246,353) 292(239,362) 0.214 0.968 0.163 0.174
i i (mmHg) 142.64+10.80 129.50+16.30 127.5618.136 0.010 0.994 0.144 0.128
&1 7k He (mmHg) 84(80, 86) 83(78,88) 72(70,84) 0.086 0.065  0.037 0986
AL (mol/L) 91(71,145) 49(42,65) 56(48,69) <0.001 0400  <0.001  <0.001
JRZE 5 (mmol/L) 8.77(5.31,10.67) 5.16(4.75,5.60) 4.18(3.88,4.44) <0001 0022 <0001  0.003
AN ZE C(mg/L) 1.79+0.68 0.84+0.28 0.67+0.10 <0.001 0284 <0.001 <0.001
eGFR[ml-min™'+(1.73 m)] 71.2430.0 108.8+11.5 116.8+9.6 <0001 0336 <0.001 <0.001
M (g/L) 28.26+6.29 41.7623.52 44.00+2.18 <0001 0344 <0001 <0.001
PREJCE: IR FH (mg/L) 2390.0(1650.0,3600.0)  10.7(10.6,10.8) 10.7(10.6,10.7) <0.001 <0.001 <0.001 <0.001
R LT (umol/L) 5976.9+2413.1 10974.4+4530.7 - - - - 0.006
IR EHE LA L (mg/g) 5296.8+2862.0 22.7+25.5 - - - - <0.001
24 hREHH(g) 5.40+2.48 - - - - - -
=W H Il (mmol/L) 1.76(1.33,2.55) 1.77(1.26,2.00) 1.08(0.89, 1.40) 0.048 0.133 0.011 0.696
SR (mmol/1) 5.86+1.59 5.22+0.86 4.35+0.54 0.020 0.165 0.006 0.203
T % P R AR AR B (mmol/L) 1.08(0.93, 1.68) 1.14(1.04,1.59) 1.35(1.03, 1.54) 0.835 0.842 0.706 0.589
A28 B 1 8 1 L1 B (mmol /L) 3.91x1.52 3.22+1.25 2.66+0.49 0.058 0.375 0.023 0.182

TE: eGFR: AR /N BRUE IS 5 a2 3 2] LU ABCRTAS PR b2 2 BUME DR 20 15 1E % 0 BRZH LU BC T AR PR s o« B O VB 4 5 1 0
WAL BT A P 5 oo Bl BROS 1F0 20 55 2 B o A1 LR A5 07 4 PO s B0 I SRR T T IO, A A w2 s BB M (174, 3/4) I Rm 5 -

ARG I s R A KA
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C) R Rs & A HE B (LDL-C) 22 S LGt 12
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5 miR - 148b-3p KV 51l R S 5009 A0 1% | 45
KB, IM3% miR-148b-3p /K F 5 HDL-C(r=-0.374,
P=0.013) & i 1 5% , 5 TG (r=0.423, P=0.005) .
UMA (r=0.426, P=0.004 ) 1 FBG (r=0.330, P=0.046)
WRIEAMAX, WE 1, 204 mIH 58 (F 4
%) 7R UMA 7K -5 1fiL 7 miR-148b-3p 7K -7 37
HH5E (B=0.338, P=0.044) , W 3,

3. M7 miR-148b-3p B2 Wi i {8 . E 73T
miR - 148b-3p Y T I AL 7 | 38 5 ROC il 26T 1 F1
AUC KVPAG HH T2 Wi s W fER 1 . 7E 12 B 2
I DM 8 ROC BH £, IfiL 7% miR-148b-3p #h £k~ i
L AUC=0.835 (95%CI 0.637 ~ 1.000) , P=0.002, &
HURE R 100.0% , ¢ 5 BE R 66.7% , XoF I 1Y #8 HU(EL
(cut off) =0.26; 7£ 12 Wi DN ) ROC #h £k v , 1l &
miR - 148b - 3p [ & T M AUC=0.665 (95% CI

R3  ZILEMEIA AR GE )

UiH B brifis B T P
g 0.479 0.048 9.947 <0.001
JRIMEAHEE 4.367x10°  0.000 0338 2.097 0.044

0.498 ~0.832) , P=0.063, 2 fH & N 68.0% , ¥ 5+ &
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o
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FO 4R AN 1T 3] 2030 4F, 20 ~ 79 B T
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AL L H A B 990 B3R T T R XE . DN Y & 0%
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11T 5 i) B> B 224 41 A J 1 2L B o F %
W], miRNA 2 5 DN B /]NBR L JIC I 5 | /2 4 i
PR 40 M A0 JE T ORI S ECR BT 5K B /NER
FUVE /NG bz ML 2F A ik 55, IF & 23 DN &
HEREN, ZHE5E &, miRNA AN UA B T3,
TTREAR DN & 2% (9 995 BEALH] , 38 o] LIAE S —Fliz
Wy DN %24k & i A= bR s o

A WFFE 38 5 % 2 7 DM #E 3% DN B % fil B
X B 3 20 I 15 AL 7S B9 miRNA B03iF & 1, DN 41 1ifi.
5 miR-148b-3p A9 iE 7K F kb 2 7 DM A1 N 41 119
7, H 2 9 DM 20 (1) 1ML 75 miR - 148b-3p (1) £ ik /K P
e N ZH 47 , {5 DN 26 5 2 5 DM 4 7] 2% % G 4e it
22 Y, I miR-148b-3p kK 5 A4 A
#E HDL-C . UMA .FBG M TG 4 W] B AR, £t
28 P 0] I3 43 8 W s UMA 7K SE 5 A 40 B 1 7
miR-148b-3p K- 37 AH 5 , #2755 L3 miR-148b-
3p AT RE KR DN 2T i 2E W2 b i, X1 DN 11
IRIT R A R

A TG ZH F I AT Ok B, b T AR AN &R
JEE 24 Y miR - 148b-3p B K3k , 4101 il miR-148b-3p 7]
PR R R T R T Ak 1 B 1 U (AMPKl ) 1)
Ik, DT 61 v W 75 e 1940 2 20 i PR o oA 57 9K
TUHE D8 A AP R B A SRR RN R
HEAEAY 1 (mTORCL) 2 —Fh Uik RSP
HINERBUREE AWM E Y, 2R E A
JT, A 45 5 A B AL (mTOR ) A1 mTOR B9 975
HH G 2 1 (raptor ) 41 %, 38 2k i 390 2 10 o 1) B 05
i NS 1T 2 S A e 1 B e R S S
78 mTORC ()3 B 347% 2 5 DN 5 /b ek 2 41
JL AV /N A M 5 ERLE, B0 4] mTORCI Y
o V8 F & H TR 7 DN 8 n] BE 7 ik . Kuwagata
AEOSE 3L B S K B, TE R R T AT A A R
() BR5E H L miR - 148b-3p 3 12 1 11 T 35 B /N4 4
JH Hp B iR IR B8 IR 5 32 4K 2 (TNFR2) |, 4% 5 Pk
P o] 5t A A e /NS R AR R mTORC1 A&
P20 B U8 T, T miR - 148b-3p A 52 Wil [ 15 25 4K i
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