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2 TRUBE bR o 5 s SR B AP SR I micorRNA-155 K5
B AN ERDE L AR A CPERESE
TABSEY, AEEC, G m (IR ERE a. BN b EIEEERE, EIE 200438)

W OE. B KT 2 Ak % (type 2 diabetic nephropathy, T2DN ) 4} fa.f# > RNA ( micro RNA, miRNA ) -155
KL B3k gk it & (estimated Glomerular filtration rate, eGFR ) 48 % M 5 #7. Fix £ I 2016 54 A ~ 2019
F12 A LHT AR EIRECE 6 132 4] 2 RAE s K om & AT AT R, ARIEHL eGFR KT 44 A 48 (eGFR>90ml/
min/1.73m*) 56 #. B £8 ( 60ml/min/1.73’> < eGFR >90ml/min/1.73m*) 48 #]. C #8 ( eGFR<60ml/min/1.73m*) 28 41,
% 5 R B B AR 40 BIVE A 3T IR, A BT AR A Rfn B ABAL 2 (glycated hemoglobin, HbAlc). &%
JE g% @ 2 B B (low density lipoprotein cholesterol, LDL-C). & % 5% & I2E B (high density lipoprotein cholesterol,
HDL-C), ¥ A2 [ & (total cholesterol, TC), =#&H ¥ (triacylglycerol, TG) B fniFMLEF, ki, F&E. KER, LA
a4 B F -« B (nuclear factor-k B, NF-k B) . 7T & 28 et 18] 25 5~F -1 (soluble intercellular adhesion molecule-1,
SICAM-1) K-F; 4 3] & )8 Pearson 48 % M5 Fo % T & M B2 5 H miRNA-155 5 eGFR Z AR A1, R X4 %
H¥ . k% A, HbAlc, TC, HDL-C, LDL-C, ALB, BUN, SCr » % SUA £ F ¥ H %t 3 &L (F/=4.578 ~ 1 591.01,
¥ P<0.001) ; #& /%5 B, C 41 miRNA-155, NF-k B ¥A & SICAM-1 K34 & F - BB 204 A 28, eGFR A& T 28840,
ZFH ARG FEL (F=9.56 ~ 628.83, 3 P<0.001) ; 5 B a4, C 21 miRNA-155, NF-k B VA & sICAM-1 # 3,
eGFR T, 275 A%t 3 &L (125202, 2.321, 5.698, 4.784, 3 P<0.001 ) , Pearson #8 % I 5 #7 % 7~ miRNA-155,
NF-k B, sICAM-1 3 5 eGFR £ #i 48 % (r=-0.498, -0.514, —0.398, 34 P < 0.05); miRNA-155 % % 5 NF-« B,
sICAM-1, HbAlc 2 EA% (7r=0.489, 0.423,0.212, 3) P < 0.05) . % L& w3 54745 R B~ miRNA-155, NF-k B #»
SICAM-1 & # v eGFR 1k 5% vk B & (1=2.626, 2.120, 1.569, 3 P<0.001) . Z5if #&jksm B9 B % fo7F miRNA-155,
NF-k B, sICAM-1 &% AKF573, B miRNA-155 ZikK-F 5 eGFR A& 25 AA0 %,
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Correlation between microRNA-155 Level in Peripheral Blood and
Glomerular Filtration Rate in Patients with Type 2 Diabetic Nephropathy

SHEN Wei-xing’, TANG Jia-jin’, FU Peng" ( a.Department of Nephrology; b.Department of Critical Care,Shidong
Hospital of Shanghai, Shanghai 200438, China )

Abstract: Objective To explore the correlation analysis between the level of microRNA (miRNA) -155 in peripheral blood of
type 2 diabetic nephropathy ( T2DN ) and the estimated glomerular filtration rate (¢GFR). Methods 132 patients with type 2
diabetic nephropathy admitted to the Shidong Hospital of Shanghai from April 2016 to December 2019 were selected as the
research objects. According to their eGFR levels, they were divided into 56 cases in group A (é€GFR> 90ml/min/1.73m?), 48 cases
in group B (60ml/min/1.73m> < ¢GFR <90ml/min/1.73m’), and 28 cases in group C (eGFR <60ml/min/1.73m’) . In addition, 40
healthy people were selected as the control group during the same period. All subjects’ blood pressure, glycated hemoglobin
(HbAlc), low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C), total cholesterol (TC),
triacylglycerol (TG) and serum creatinine(SCr), Uric acid(SUA), albumin(ALB), urea nitrogen(BUN), and nuclear factor- k B
(NF- k B), soluble intercellular adhesion molecule-1 (SICAM-1) levels were detected. Pearson correlation analysis and multiple
linear regression analysis were used to analyze the correlation between miRNA-155 and eGFR. Results There were significant
differences in age, systolic blood pressure, HbAlc, TC, HDL-C, LDL-C, ALB, BUN, SCr and SUA (F/)(2=4.578~1 591.01, all
P<0.001). The levels of miRNA-155, NF-« B and sSICAM-1 in diabetic nephropathy group B and C were higher than those in
control group and group A, and eGFR was lower than that in control group, the differences were statistically
significant(£=9.56~628.83, all P<0.001). Compared with group B, group C miRNA-155, NF-k B and sICAM-1
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increased, eGFR decreased, and the differences were significantly different (#=5.202, 2.321, 5.698, 4.784, all P<0.001). Pearson
correlation analysis showed that miRNA-155, NF- k B, SICAM-1 were all negatively correlated with eGFR (r= -0.498, -0.514,
—-0.398, all P<0.05). MiRNA-155 was positively correlated with NF- k B, sSICAM-1, HbAlc (r = 0.489, 0.423, 0.212, P <0.05).
Multiple linear regression analysis showed that miRNA-155, NF- k B and sICAM-1 pressure were independent factors affecting
eGFR (1=2.626, 2.120, 1.569, all P<0.001 ) . Conclusion Serum miRNA-155, NF-k B and sSICAM-1 expression levels in

patients with diabetic nephropathy increased, and miRNA-155 expression level was significantly negatively correlated with

eGFR.

Keywords: type 2 diabetic nephropathy; microRNA; glomerular filtration rate; soluble intercellular adhesion molecule-1

WE DRIV B o S W s ) — P T AOE , MR
PAE SN AEWE PRI S PRI B 1) & A K St i v
RIFEEANE, HARAE SO 558 PR I8 A8 M L
U E AR Z IR G R E ROk H RIS #G o B
K% R -155 (miRNA-155, miR-155) & AN
— A B RYEDREVEHI Y miRNA, FEME . Ok
A8 B 12 W RIS 5 1 2 45 302 06 W)
B} AT 35 1 40 1 1) 6 B 43 F -1 (soluble intercellular
adhesion molecule-1, SICAM-1) . ZHjEF%IH T -« B

( nuclear factor kappa B, NF-« B) #JJ& TZ 581k
o LI AR (0 B B A R, (H =55 7E 2 BB R M
B PRI B o 0 P 1 A A v ) 2 S AL R E
) FLFSE A B3 W DRI B 9 R AP — e R
B DR, Al AR /NBRYE I R (estimated glomeru-
lar filtration rate, eGFR) & JH Tl A PEARL H 38 15 AETh
RE IS 1 B S0 20 1 0, I eGFR 7K P22 4k
Xt TR PR B A T RIS EL A I PR S
A5 0 38 DLAS[R] eGFR 7K P i 55 ' 9 18 & A
HFFE X4, WMEE I 7 miRNA-155, NF-kB DL &
SICAM-1 /K-, £425ME Il miRNA-155 5 eGFR Z
] B A e, LU miRNA-155 7689 bR 9 1 s o
() AR AILR LA Sl ARG Y 7 O RS2 0
1 #MRERAE

9 T T AR R B UACIA Y 132 51 2 DR PRI B s R
HRWTERT G, S 2508 B R A T 2= S Ve
A B9 eGFR (ml/min/1.73m’ ) =186 x [1fi AL fF
( pmol/L) x0.0113 ]-1.154 x 4F#% -0.203 x (0.742
k) x (1.233 FEAN) HHH A B EM eGFR
K, FFARYEH: eGFR /K400 A 41 (eGFR>90ml/
min/1.73m’) 56 #4], B 20 (60ml/min/1.73m’ < eG-
FR<90ml/min/1.73m*) 48 fil, C 41 (eGFR<60ml/
min/1.73m*) 28 il 3 5k 5 W] 400 et JE 1A G 2 40 191
VER X REAL . 2 ALRBE R . &7 5K 25 57 oG it
SR (5 P>0.05) , R MR R 22 R Gt
B (P<0.001), W2 1. Frf B H7E RS R &
B L7, HAMRAEIRECHZ R SV,

PAFRAE: DA, B, C4BFWHIL IR
W, RS WHO KA B IR 12 W7 4y LR
WD 236 RS 2h KIS B3 ) = 7.0mmol/L,
= 11.0mmol/L; VA R ARG B s e K55 ™. IR
1% 2 M HE ik 2% (urinary albumin excretion rates,
UAER) = 30 mg/24 h; @ [ B2 & H1E R & 59
RERCA BT -

HEBRbRIE: O & A B & ; QFFFEb
PRI I R E | YRR IR S ™ R R
Biphidr; I ROBMEME . TR MRS B .

1.1 A% HEEL20164E 4 F ~ 2019 4E 12 H
=1 EZH—MIGREREEE 2 (%) ]
% XA (n=40) A4 (n=56) B4l (n=48) c4l (n=28) Fi P

i (%) 55.68 +4.04 55.39+3.85 60.67£4.15" 64.56 +4.32% 4 50437 <0.001
P (51 4) 3224 2820 16/12 2515 2295 0513
TR (1) - 425+1.01 1147232 12,65 +2.74** 207.523 <0.001
Wik (mmHg ) 125.36 + 6.85 13147774 13637+ 8.02° 148.38 £ 8.49" 2 72.694 <0.001

2
#F3kE (mmHg) 79.45+7.02 80.68 +7.17 80.47 +7.36 79.93 +7.65 0.282 0.839

2

e " SRR R 1=3.997, 5.684, 8.670, ¥ P<0.05; 5 A ZH K 1=6.726, 8.594, 7.235, 9.878, 6.897, 8.476, 14 P<0.05; “5 B #H K,

=5.121, 6.231, 6.848, 14 P<0.05,

1.2 BBELEA BLOHL(RIIUES, B5:
TG18-WS) ; [i#rf¥ ( 5&[E Thermo Scientific, %!
5, Multiskan Sky ) ; RGEAHEEL ( SEEZHE
A H], B2, Agilent 1200) 5 4> H B AT

[ Har (R E) ARRAR], B5 . 7600-020] ; RNA
PLHGAF A (BR7E Sigma-Aldrich ) ; ELISA i &
( £E Abcam A F) ) ; miRNA & w5 5850 &

( Takara AH] )
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1.3 Fi&k
131 — TR e A B B — i IR
TokE, FEAREER . . PR R
(EPoRE . Wedi k), b i oy 85 2 G sl
R L 15min JR I &L, O3 AP R AT = s I I ik
10ml TFZRBUEEE T, M4 A A Hr G
FEL S EOKE, HyiE & E (albumin, ALB)
K B By S 00 %2, 1L PR BR (serum uric acid,
SUA) 7K~F-% H ik S8 A6 W i 2 0 2, PR 2R A (urea
nitrogen, BUN) KPR H IR R BHAN & , HILETF (serum
creatinine, SCr) 7K~V R MR FALHHEM 2, &
JIH [ i (total cholesterol, TC). =% B g8 HH
I (high density lipoprotein cholesterol, HDL-C),
=19 H i (triacylglycerol, TG). iK% & 5 &K HH
[P (low density lipoprotein cholesterol, LDL-C) 7K
SR LRI & o SSORORE VR 2 R i 212
(glycated hemoglobin, HbAlc) /KF-
132 I} SICAM-1, NF-« B EikKF L.
SRAE Y M 4T 3 000r/min 250 20min (B0 45
N 10em) , RSB ILEG, K ELISA {7 &
R T A B 1% SICAM-1, NF-« B KF. i f
PRI HOAT G B E U T, (RS GEE A TAE
K, 221 ELISA AnifEth Z AR e pr it th 2k 1155

e (IR S ) N

1.3.3 miRNA-155 FEAK R . 205 RNA $#2
a7 6 1 Y A5 P AR JL I B RNA, SRR
miRNA % ]300 5% 55 15050 6 25T miRNA 336 5 5 Al
PCR, HHNZYh U6, PCR I 4A4N 95 CTii
AP 205, 95 CARME 10s, 60°CiEk 20s, 72°CHE
i1 15s, JELE 40 MR . RIERIENS KA 2 ¢
A miRNA-155 A&k (RQ) .

1.4 %t o4 KA SPSS19.0 B4k F7 401 2F
Hr, TR BORER IR £ ArifEZE (X £s) TR,
ZH 8] LU R ST FEAS ¢ K5, TR RER FH E 43
FLFoR, R C RS 240 e SR O 22508,
ZH [R] Y LE R FH SNK-q #6565 2% FH Pearson 7543
Hr miRNA-155 5 eGFR Z [HJ 4 %, £ X945 &
IEASA, P<0.05 AEFEAGE Y.

2 #R

2.1 — G RFTAHA R EARNHFEE LR
1, 2. MR, &Pk TG 2 R Ts 1%
=X (Fly=2295, 0282, 0.220, ¥ P>0.05) , %
ZHAEWY . Wi, HbAle, TC, HDL-C, LDL-C,
ALB, BUN, SCr )} SUA 7G5 115 L (F/
7=4.578~1591.01, 4 P<0.001) .

2. FZHE— MBI ERMHIELE (x£5)
| XL (n=40) AH (n=56) B4l (n=48) C4l (n=28) Fly P

HbAle (%) 532+0.52 8.84+125 892+135 8.96+1.52" 119.211 <0.001
TC (mmol/L) 3.85+0.74 4254120 467+131" 57414870 21.614 <0.001
TG (mmol/L, ) 148+0.92 1.52+0.84 158 +0.86 1.62 +0.94 0.220 0.882
HDL-C (mmol/L.) 118035 1.14£039" 120 +0.26" 141 £0427%" 4.578 0.004
LDL-C (mmol/L) 2.14£047 2.08+0.52 2.19+0.61 2.68+0.68%° 10.106 <0.001
ALB (g/L) 42.32+3.65 4143 +3.68 40.12£3.35° 36.16+3.12%" 26.643 <0.001
BUN (mmol/L) 521+1.23 526+ 141 6.54+185" 8.78£2.15%" 45.605 <0.001
SCr ( pmol/L) 48.52+548 56.25+6.89° 85747417 156.56 £ 12.20 1591.01 <0.001
SUA ( pmol/L) 260.45 +23.32 2785242525 315.40£30.25" 359.42 +35.66* 107.052 <0.001

T F 50 B 41 [ B, =18.807, 10.235, 8.895, 9.745, 10.589, 12.456, 4.235, 8.956, 10.365, 15.326, 11.245, 13.689, 15.261, 20.326, 21.021,
22.326, 10.235, 13.256, 6.547, ¥ P<0.05; " 15 A 414, 1=10.625, 6.415, 7.246, 8.841, 9.841, 10.476, 9.545, 16.232, 14.326, 13.456, 4.654, 5.698, }J
P<0.05; 5 BYULILE, 1=6.174, 5.698, 10.265, 5.841, 12.265, 3.569, 10.232, ¥J P<0.05,

2.2 &% miRNA-155, NF-«k B ¥AZ sICAM-1 K-F
i WL 3. BEIRIE'E R B. C 41 miRNA-155,
NF-« B DL SICAM-1 /K28 T X FBZL A A 41,
eGFR ik T % BB 4 ( F=9.56~628.83, P<0.001) ; 5
B ZH L%, C4H miRNA-155, NF-k B DA M sSICAM-1
ThiE, eGFR I, 22556501245 X (P<0.001) .
2.3 Pearson #8 % % 5 #7 miRNA-155, NF-k B,
SICAM-1 ] 5 eGFR &2 fit #H ¢ (r=-0.498, -0.514,
-0.398, ¥ P < 0.05); ALB 5 eGFR & 1F # %

(r=0.232, P < 0.05); miRNA-155 5 NF-«B,
sSICAM-1, HbAlc ¥ IEAH G (7=0.489, 0.423, 0.212,
B P<005) .

24 SZagiw st WK 4, Dl eGFRERE
54, L) miRNA-155, NF-« B, sSICAM-1/E 0 [ 75 &,
R HZA AT Z e e mlA 8, rd H AR
I BCLPREIETT 0T, 455 %P miRNA-155,
NF-k B, sSICAM-1 ¥ /251 eGFR Al 37 52 M K 28
(1=2.626,2.120, 1.569, ¥ P<0.001) .
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%3 &40 miRNA-155, NF-k B AR SICAM-1 /KL% (x£5)
TiH XTHRZE (n=40) A4 (n=56) B4 (n=48) C#H (n=28) F P
miRNA-155 AXT ik i 125£0.21 1.26+0.24 145£028" 1.98+0.32"" 68.12 <0.001
NF-kB (ng/ml ) 1.64+0.35 1.68+0.38 1.86+ 0417 207+045"" 9.56 <0.001
SICAM-1 ( p.g/ml) 1.02+0.26 1.04 +031 149+045" 215£0.52%° 75.24 <0.001
eGFR[ml/ (min + 1.73m’) ] 115.65 +10.47 113.98 +10.22 75.68 £ 848" 4167+652%* 628.83 <0.001

W K SGXFIRAL AL, =6.254, 4.235, 6.295, 3.515, 10.235, 8.654, 7.565, 6.254, ] P<0.05; * 5 A 4lILER, =4.265,5.262, 3.245,2.369, 6.215,
5.481,3.478,3.214, ] P<0.05; "5 B 41Fb#, 1=5.202,2.321, 5.698, 4.784, 3] P<0.05.

x4 EIL& MRS
WE RARE fRER RERE ¢ P
mRNA-1SS 0652 0210 -0226 2626  <0.001
NF-k B -0485 0102 -0234 2120 <0.001
SICAM-1 =036 0015 -0245 1569 0.006
W 245364 17696 - 14523 <0.001

3 iFig

T R 9 B i S PR A T B I A O AR I &
i, S T SORE PRI R AR B 28 N S A R
)RR R, ORI B Y 32 BN AL B N Bk
R, MRS EERMEAIRSE Y, BEE R
ST UE S AR AE S5 I 0 RS I 25 A s
W& KSR AR T R BRI, AR Y S5
P ok 2 22 8] M e B 2k H RIS R
NF-« B, sICAM-1 £ AT AN RAEH T, S
5T BEIRIE S R R P 3/ RNA (miRNAs)
Vi — 2 BLA AR R RN 2[R 1263k 7K - Y St
PR, T e R S I 3 8 v & 7 T B P A
I, ATRER S5 T RIS B 0 A E B 1y i A 1O
eGFR J& PPl 84 B IS 43 I CEE 240, eGFR
K55 005 PR B 9 55 5 05 1) 'F ) R A A 2 D) Bk
Z, HILIRA M R AE B F I miR-155 46 miRNA
KLY eGFR ZIAIHSEFR, ST HRIHE PRI B &
S ML LA K T K 8RB B R T e i
B S HA R IRNME .

miR-155 154 H i} & A 038 R e £ () AT 4%
PEDIHE miRNAs 22—, SHUAR S E A6 58 55 A H
HUS R R HY), FEEE S " HFTIE S & A A
RS 2 FUBE PR IG A IS miR-155 ik K-
e TRl 2 RV IR R E (P<0.05) , $&/K miR-
155 FEHE DR 12 P i A5 A8 1) e A AR T A h L
B VR . A SCRIF T 25 0% o R B B,
C 2 miRNA-155 /K-35 T X AL R A 2, C 4l
miRNA-155 m F B4, ZRWHESEIFAEX (3
P<0.001 ) . BfIH A U B i 58 38, miR-155
55 G RE KB ML AT 82 A miR-155 w] LA g i)
40 6 PR 5 7 i 401 (SOCS1) ek
AKOET A, R R = R (JAK) / F;

SEWE - (STAT ) {5 5%, MM FHEE -12
(IL-12 FERAEFREWII R, A3 T bk 4 i f i

NF-k B, SICAM-1 /£ HLIAE 2 4 5E -,
o7 WH PRI R AE N R R R R EAE . fER
E el e TSR EA T, SEEtE « B
(Inhibitor Kappa B, 1« B) [ f#, & #F NF-« B 4K #i
FER L AR BN, sSICAM-1 /E -l ICAM-1 1]
WL, 7ERAER FRIFELT ICAM-1 A 7E L4 N B2
1) N 1= Bt R R ) b )
ZhE6E, XFsh ko A8 4k (atherosclerosis, AS) %5
M RAS R = A E ] 2 XU 45 U gy
] T2DM AN I 5 A% I NF- « B 36 PEU]E &
TXIHRY], H NF-« B i R FEKE 58 A R™
AL S IEA G, $2R8 NF-« B 1% 1588 R B
PR AR AR VIR G . A R U F
EFEH, B PRI R B IR A 1T R A A
NF-k B Rk K2 8555 48, H NF-x B 7K
- e IS s AR R B IR i, GRS
NF- k B 7E05 R L4875 742 I A0 2Bk Jg ok 8 vp
KIEEELE

AR SCAR AL 75 45 R F ] miRNA-155, NF-« B,
SICAM-1 ¥J 5 eGFR 2 i fH5¢, miRNA-155 5355
NF-k B, sICAM-1, HbAlc & iE 44 5¢, H miRNA-
155, NF-k B, sICAM-1, Jife . Ui 2520 eGFR
ST Zm R R . 4588278 miRNA-155, NF-kB,
SICAM-1 Rk, LR S M Sy i Bk e
BE R B AR N, B IIRE TR O,
5T ARG — 8. 456 SCiHk [16-18] s i
“HMEAERZS RN IPLE . NF-k B Al LA
W3k 5 miR-155 FF -178 17 5 & A= Fr e vE 45 4,
P4 J5 ) NF-k B i [ L) & NF-k B, sICAM-1 iy
B 2647 LI5S miR155 HGmRNA DL % 824 miR-
155 By #ak, 1 miR-155 XA] LU i S 4507
SO AR R A A EIER, AR RN, T
PRI E A D B O A Y & A R e 1

25 F TR, miR-155, NF-k B, sICAM-1 =%
KRE®, 5|k 5 N H- I 2 50 R B
KDL, WEPRIE B R AN E I miR-155 5% =
Fih H 5P ™ B AL A eGFR K PAFAE B AHE
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