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[(FZE] BH HT0E miR-21-3p S LA MULEF (Ser) « PEIE C (Cys-C) X FH553F -1 (KIM-1)
X MeREAE LT & Ak B (AKT) RBNME. 773% 2016 4F 1 H % 2019 4F 3 HiZWih e RE B L 142
), MR IF & AKL A AKLZH (n=49 ) FdE AKI 40 (n=93) . A& 00 P41 1L 1 miR-21-3p. Ser. Cys-C %
KIM-1 /K, 2l 528 TAERRME (ROC) #hZ A HT LT miR-21-3p. Ser. Cys-C K KIM-1 ZKSF-Fi AKT (1) 4/
{8, Pearson M3 HT LT miR-21-3p FiKAK 15 Ser. Cys-C K KIM-1 FikAKCERIAIGHE, S8 AKI 4
miR-21-3p, Ser, Cys-C K KIM-1 7K-FI B & FIE AKI 41 (P<0.05) o ROC {4 M4 3 R I3 miR-21-3p
Ser, Cys-C M KIM-1 7K PUTR A T e #0 HeULIF & AKT (T2 R i fL (0.962, 95%CI: 0.906~0.998 ) 443
SR T L3R4 BT bR 0 A 28 1A (P<0.05) , HBUREE (97.0% ) FFESFEE (91.4% ) femr. MR HT
R, AKI4LIIE miR-21-3p 321k K5 Ser, Cys-C F KIM-1 F3E/K P2 IEAHSC (70704, 0.812, 0.863,
P<0.01) o £t I miR-21-3p FRIRKPAERRERIE T & AKL B ILTH W BT, BEA Ser. Cys-C K KIM-1 4845
ST MEREIE I & AKT BAT 8w i [ MEL/ILEIZE, 2020, 22 (3) : 269-273]

[REE ] MeEE; 2PEB 0 ; miR-21-3p; JLE

Value of serum miR-21-3p in predicting acute kidney injury in children with sepsis
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Hospital of Hainan Province, Sanya, Hainan 572000, China (Email: 1485516393@qq.com)

Abstract: Objective To study the value of serum miR-21-3p combined with serum creatinine (Scr), cystatin C
(Cys-C), and kidney injury molecule-1 (KIM-1) in predicting acute kidney injury (AKI) in children with sepsis. Methods
A total of 142 children who were diagnosed with sepsis from January 2016 to March 2019 were enrolled. According to
the presence or absence of AKI, they were divided into AKI group with 49 children and non-AKI group with 93 children.
The serum levels of miR-21-3p, Scr, Cys-C, and KIM-1 were measured for the two groups. The receiver operating
characteristic (ROC) curve was plotted to analyze the value of serum miR-21-3p, Scr, Cys-C, and KIM-1 in predicting
AKI. A Pearson correlation analysis was used to evaluate the correlation of serum miR-21-3p with Scr, Cys-C, and KIM-1.

Results  The AKI group had significantly higher serum levels of miR-21-3p, Scr, Cys-C, and KIM-1 than the non-
AKI group (P<0.05). The ROC curve analysis showed that the combination of serum miR-21-3p, Scr, Cys-C, and KIM-
1 had an area under the ROC curve (AUC) of 0.962 (95%CI: 0.906-0.998), which was significantly larger than the AUC
of each index alone (P<0.05), with a sensitivity of 97.0% and a specificity of 91.4%. The correlation analysis showed
that the serum level of miR-21-3p was positively correlated with Scr, Cys-C, and KIM-1 in the AKI group (7=0.704,
0.812, and 0.863 respectively, P<0.01). Conclusions There is a significant increase in the serum level of miR-21-3p in
children with sepsis and AKI, and its combination with Scr, Cys-C, and KIM-1 has a high value in predicting AKI.

[Chin J Contemp Pediatr, 2020, 22(3): 269-273]
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SMES Y (acute kidney injury, AKI ) Bk
BROE R LR B R R 0L R E IR AR
—, A SECELAERE R IR, 3 B 2 FH AR A
ZHEn, BN JLE S SE FAE S M L B
AKI, FFEAT BT ARIGIR T, ek e
SERJLM IS 2 XEZ ., HAr, E A58 im AL
fif ( serum creatinine, Ser) . eI ZE C (cystatin C,
Cys-C) T -1 ( kidney injury molecule-1,
KIM-1) PEH RIS 0, (H USRS, TG
PRI IR AT K. U/ BE R (microRNA,
miRNA ) 1Eh—KF R RE ST, 125
SAupg A . T s RV OV A 2 R
Yregad BRI, TR BRI I R A KR KT
Joi R R A S A PO G B A R
miR-21-3p J& AKI &5 1 B 2R+, #id £
LT =5 AKI kAR, RHE AKT 1R
PUHHRGE TR Y, BRr R8s e T
miR-21-3p 7E AKI & 9% R E - ALE, & T miR-
21-3p T MEEAE 8 LT A AKT AU K B
AHIEFE I L S REAE AL IMLYE miR-21-3p., Ser,
Cys-C J2 KIM-1 7K, ZpAr LTl AKL fOHHE, 5
TE M MEERAE LT R AKL Sy S 2K .
1 #RERE
1.1 HRIH
VEHL 2016 4E 1 H % 2019 4F 3 AR A$E =
N B EE BEWOTR 1 T AE L 142 B R BIFFEXT 4
Hrh 5 8o ], Zs3fl, Fk7MHR12%, F
PR 58 1.5 %, IARRHE: (1) FFHMEEAE
Wik B (2) FEARBEEZI6Y7 HAERL A A
WHFFE . HEBRARAE: (1) KN HEE. o5
A (2) BRAA R AR s, sz E
WEFAR, 3132 37 3 5 00 R 2 S Bl o 1k 2
W (3) BB, MRG0, BT
i B B e . ARBFR IR B A PR 5
St (HSYJ-20160113) , H5EBILEIEEE
T AR
1.2 SARERKE

S 30 T Y AKL 2 WibRifE, ARSEE ST &
AKI K e 358 L2 A AKT 4L (n=49 ) F14E AKI
H (n=93) . A BILABERT 4RSS . PR

{NE T = N S 1 i 2 VAT S 1 1 QN T2 R

PR, kA A 5E PR BRI RS
( Acute Physiology and Chronic Health Evaluation II ,

APACHE 1 ) FJ¥ 51 % ‘B % ¥ PF 73 ( Sequential

Organ Failure Assessment, SOFA ) EEFEARTEM

1.3 miR-21-3p &

JiF A BIL T ABEIR H RS2 @ F#IK I 5 mL
BT ARMPTEE R BB 0, B0 o BT,
—80 C VKA ORAF A DU 42 I RNA PR3 42 K
& Ul B B R BUREAS L RNA, 3655 5% 8 ¢DNA.
LLU6 ANZ I, 518yt 56 Mol bt KRR
W EAR A BR2 W) 58 . miR-21-3p 3519
5'-ACTCCTACGACTTAGACATG-3', F ¥iF 5| ¥
5'-GACTGTATGCTGTCGTAG-3', HBtKJE 542 bp;
U6 [ ¥i# 51 4): 5-CTCGCTTCGGCAGCACA-3',
it 51 ¥: 5'-AACGCTTCACGAATTTGCGT-3', K
B K BF 386 bp.,  1E ABI 7500 %! %% Y 7 & PCR 1Y
( FE ABLAF] ) b ifA7 SErE 92Ot 5 2R 4 ik
J W (RT-PCR) o J I 4 & & 20 uL: TaqMan
MicroRNA Assay 1.0 puL., ¢DNA 1.3 L, R iES
M) £ 2.0 plL, TaqMan 2 x Universal PCR Master Mix
10.0 puL, ddH,0 3.7 pL, RAJFE DA 7 PCR
o PG 95 CHEYE 10 min; 95°CAETE
155, 60°CiEK 60s, 45 PMEHR, R 2742 “ k1T
B miR-21-3p BYAHXTRIBIKF- o
1.4 ISR

JiF A BIL T ABEIR H RS2 @ F# DKL 5 mL
H T AP E.OE T, 37T CKIB TR
¥ 30 min &5, LA 3500 t/min &5 .0 10 min, 435 M
THIRAFE T —80CUKAR Ak . SR F ROkl S8 53
Bl Ser M Cys-C 7KF-, SR FH R S ys v 46 I
KIM-1 7K, 3000 G b PR v 720 ml it
1.5 Sit=ah

SR SPSS 20.0 G AR B AT g 4
Br, IFETRIDIE £ PR (R+s) T, W
A LR FHFEA ¢ K5, THEERH R (%)
PR, DI LEBCR T o W 23 323038 T
VE ¥ 1F (receiver operating characteristic, ROC ) fh
2k 4 M7 Al 35 miR-21-3p., Ser, Cys-C K& KIM-1 7K
SERI AKT A E, M TR (area under cure,
AUC) SR Z K. AHCPE 5317 2RK H Pearson
TS P<0.05 h2ERA SR L.
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2 #R £ 2 WAME miR-21-3p. Scr. Cys-C &
KIM-1 7K FEEEE  (xxs)
21 PR R A am a wmargp S OmC KD
PRALIGREA i RS, S i A JEAKIZ 93 0.86+0.24 Zs 11 061g017 42 0.6
A4 Iy 3% e NE s = 5253 E .00 £ U. + .61 £ 0. 8+0.
iﬂﬁ Lo IR0 R il b e, 22 5k 89 e ih AKI 41 49 237+0.92 459+83 1.90+0.64 232+6.4
PR (P>0.05) o AR AKLAL Y K B £ T AKI t1H 16204 8472 10418  12.603
20, APACHE I ¥F 73 Jz SOFA #F 4 ik T AKI 2 Pl <0.001  <0.001 <0.001  <0.001
(P<0.05) . W3 1. P [Ser] MUIURF; [Cys-CIBERIZE G [KIM-1] FEBUAMT -1
®1 FARK—RERLR 2.3 I & miR-21-3p. Scr. Cys-C & KIM-1 7k
; 2 4 Erm AKI g
— EIE(;\_I;;,E An1<_14,9£)1_ Cuf P - F5i / B E
=3 = I 3% miR-21-3p. Ser. Cys-C &% KIM-1 K- Hi
o V6 2T 021068 e i LA AKLEGRAHERIES Y 175,
SRS (oxs, %) 59+1.6 56x14 0893 0410 .
jH: N==X
IRTEFER (x+s, ke/m?) 17.6+23  172+22 0827 0.492 3070w mOUL“ 1.28 m%/L‘ 17.20 g/L" - "L
RS [1n(%)] miR-21-3p FiEACE PN ik #EAE 2 LIF & AKT AR
i 38(41) 23(47) T (87.5% ) FIFEST R (81.6% ) feim. PUMifE
L 24(26) 14(29) FRIGEA PN e s E 28 LI & AKL /) AUC Y43 5115
BRI 5(10) 30 sy osso  THIImiR-21-3p. Ser, Cys-C K KIM-1 Fiill i 5
;ﬁiivﬁ s 33) 1) JEHULIE R AKL I AUC ( Z=4.794. 7.405 . 6.502.
T Py L 505) 3(6)
. P . >N J_I_Ajz\: TS I
R 14(15) 5(10) 6.273, <0|(1)5 ), AR RS BE 4300 97.0%
OH (@+s, K /mim)  115+6 1187 0671 0.563 F191.4%. L33 FE 1.
I (x + s, YK /mim) 25+3 27+4 0982 0.337
R (x5, C) 37410 37.6+12 0704 0.542 o
JRA [x+s, mL/i(kg h)] 1.87+0.35 140022 4.108 0.043 05 ﬁ
APACHE T34 (x+s) 14x4 175 4813 0.020
SOFA 114 (x +5) 42+24  56+27 4294 0.037 w06
{E: [APACHE II ] 2t e S Pkl R DL 7> R 58 § 04 T
I [SOFA] F?E*%%Bﬁl%ﬁ—é} Gyt
02 KIM-1
— PUIHE R A
2.2 WWAMF miR-21-3p. Scr. Cys-C & KIM-1 o
KT 0 02 04 0s 08 10
AKI 41 1fiL ¥ miR-21-3p. Ser, Cys-C Jz KIM-1 1= HE5T I

K B TR AKL 4], 2R AESIF%E X

B 1 15 miR-21-3p. Scr. Cys-C & KIM-1 7k -7
(P<0.05) , W32, I AKI B ROC B4
% 3 M5 miR-21-3p. Scr. Cys-C & KIM-1 7K FEFHill AKI g9/ &
_ o UK PR [KERESERILEE IS ek
= =
Bzt I fEETE AUC(95%CI) ) %) @) @)
miR-21-3p 1.75 0.863(0.804~0.920) 87.5 81.6 83.5 86.0
Ser 330.70 pmol/L 0.738(0.680~0.802) 72.4 71.8 74.5 70.0
Cys-C 1.28 mg/L. 0.802(0.745~0.857) 81.2 74.0 71.6 85.3
KIM-1 17.20 pg/L, 0.820(0.765~0.886) 83.0 75.4 785 80.6
UL L - 0.962(0.906~0.998) 97.0 91.4 94.2 95.3

e [Ser] MWLEF; [Cys-C] BEME C;

[KIM-1] EF 55537 -1,
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2.4 i miR-21-3p &%k F 5 Scr, Cys-C &
KIM-1 kK FERHEEES
Pearson A 5& 0 ¥ 2. 7n, AKI 21 Ifil 7 miR-21-

3p FIEKF-HIMIE Ser, Cys-C. KIM-1 ¥ 12 1E A
¥ (4359 r=0.704 . 0.812. 0.863, P<0.01), WK 2,

354
28

214

KIM-1 ( pg/L)

Y=1.794X+3.628
r=0.812, P<0.01

Y=1.963X+4.217
r=0.863, P<0.01

I.‘ﬁ 2.‘4 3i2 4.‘0
miR-21-3p

T T T T
1.6 24 32 40
miR-21-3p

T T
0 0.8

B2 MmiF miR-21-3p 7kF5 Scr. Cys-C K KIM-1 7K FEHIHE L5 E

750 3.0
600 244
3 =
S 450 £ 18
£ o
~ 300 no 1.2
is il
£ &}
150 A 0.6
Y=1.518X+2.952
04 7=0.704, P<0.01 ol
T : . . T T . :
0 0.8 1.6 24 3.2 4.0 0 0.8
miR-21-3p
=4
3 It

JLFE AKI 2 IR ERAE 5 | R 1 —Fh i WA fE &
fiE, HOwIE R, SRR, S LE
FE P E R AT N EERRZ —, HAr, H
T Z X%F AKL A0 ) SRR S e bR, AR R
SRR AR TN AKT A LS W R i
FERFAL. PRI, HR 2 0 e B2 R L AKT (A9
b &P ok U Bhi2 B AR 0 2, miRNA & —2
FKEE N 18~25 AN H B 4 A A P R BB R 4 AT
RNA 43, 381 50 20 At il SR 4. A A A oAk
B L AR T A 2 e S R e A
PR ER, M2 5 AKLmiEE ", H
R 2B, miRNA 3 i Z R 2 5 A [\ T
SR AKT KK, & AKT &6 & E R N T,
HLE AKT 7152 W R0 3 00 64 A= b s
Pu 25 PV gy SeaG o KB, miR-21-3p 7E KB AKI
i B, BT T R R AL, AT
RERA B2 KT AKT ) — 8T RS e A= Dbmic )
Gaede %5 "B 5E Won, RO HEF ARG AKL B H&
M7 miR-21 /K- B E T, miR-21 AKX AKT 1Y
KA BA AR IOE, A BT AR TR AL
I FAR 2 EBATETT

A 5T B s, AKIL 4 1L 7 miR-21-3p., Ser.,
Cys-C S KIM-1 7K VB 5 i T4 AKL 4, $27R 1
15 miR-21-3p KKK AT HES S AKL By LA KL
Zhang 25 " HIF 5T 2B, miRNA 76 MR 4E 4k & AKI
P T T, R B R E R A, K
KOV e e B0 AR B R AL, W RE AR AKI

B WR Y SGRIT LT . Xie 25 RIS,
KIM-1 R 52 WU il /NS i34, X0 B T Rt
T HLA B R S AR, T T AKT R
W, B ST R, miR-21 KT
MEFEAE A IF AKL B R AESET- S fa s &R
FEVEAS e BRI & 91 AKT BB SE T BAT RLAF 7
WRAE, R AKT 9 A0 B 2 WA 7 SR K
o EAFHEHIEHL, Cys-C & KIM-1 K F-T+
e A AKTL I ek 2, H5 AKI )™ &
FREEA G, FIYE RTINSO fEEAE B E 7d N AKL
KA BUSHE bR . ABFREHE— 20 H ROC 4k 4
Mrigsx, % miR-21-3p, Ser. Cys-C K& KIM-1 7K
SE-FIN e F 0 R LIE & AKT B S5e FE AT (R 20 N
1.75. 330.70 umol/L, 1.28 mg/L.. 17.20 ug/L, 5%
PATGUE bR AH LG, DO A B G T e AR AR LT
& AKI /) AUC fe K, HUSERIRES R, AOC
S 7R, AKT 41 I35 miR-21-3p KL K5
Ser, Cys-C S KIM-1 kK4 RIEAMHSE, #—25
VLB miR-21-3p 5 Ser. Cys-C K KIM-1 BeAHI04
B T4 8 AKT 2 Wb . o SC55 1
FERIL, I miR-21 KKK FAE AKL B35
T, HE5BENWRIE M EREAE, A2ER
AKT 2 W B 5 VA B B A Wb . A EoE
W, miR-21 78 B Sl i F-08 v 453405 v 4 T B
F L WIS AKT RS2 W RO 1 1 e i A= b s
FEATHF AR S AKT BT 5L 1

ZE F R, MTH miR-21-3p 23k AKF- 78 Me 75
iE IF & AKT B LR B B 5, A AR AKT R
S w ) A W kR W, 8K A Ser. Cys-C [
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KIM-1 X #ii AKT H.

VH B RO, (R st o B

FE AKI [ AL Loty ¥ s gt OB A f L
{EABSEAAFAEAR 22 R R, Ui 91 AL P —

Il PRI g 45 >
7 B2 RO HER R FER #E— 2P B9 UE miR-21-3p

o R miRNA B4, Aok

TE AKI H il PR A E

(& % x #k]

Anigilaje EA, Adebayo Al Ocheni SA. Acute kidney injury
in children: a study of etiology, clinical profile, and short-
term outcomes at the University of Abuja Teaching Hospital,
Gwagwalada, Abuja, Nigeria[J]. Saudi J Kidney Dis Transpl,
2019, 30(2): 421-439.

Baker MA, Davis SJ, Liu P, et al. Tissue-specific microRNA
expression patterns in four types of kidney disease[J]. J Am Soc
Nephrol, 2017, 28(10): 2985-2992.

Ma J, Wang Y, Xu HT, et al. MicroRNA: a novel biomarker
and therapeutic target to combat autophagy in diabetic
nephropathy[J]. Eur Rev Med Pharmacol Sci, 2019, 23(14):
6257-6263.

Lin Z, Liu Z, Wang X, et al. MiR-21-3p plays a crucial role in
metabolism alteration of renal tubular epithelial cells during
sepsis associated acute kidney injury via AKT/CDK2-FOXO1
pathway[J]. Biomed Res Int, 2019, 16: 2821731.
AR LR A S AR | R RS
JUBR2EA , p E B R o LB S R 432 . LB e R
50 (RPPEIRSE ) 1296 % R (2015 BRI hae ) LRk
2015, 53(8): 576-580.

Khwaja A. KDIGO clinical practice guidelines for acute kidney
injury[J]. Nephron Clin Pract, 2012, 120(4): c179-c184.

,ﬂl-é}./\

273

(71

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Jones TF, Bekele S, O'Dwyer MJ, et al. MicroRNAs in acute
kidney injury[J]. Nephron, 2018, 140(2): 124-128.

Malhotra R, Siew ED. Biomarkers for the early detection and
prognosis of acute kidney injury[J]. Clin J] Am Soc Nephrol,
2017, 12(1): 149-173.

Pu XY, Shen JY, Deng ZP, et al. Plasma-specific microRNA
response induced by acute exposure to aristolochic acid I in
rats[J]. Arch Toxicol, 2017, 91(3): 1473-1483.

Gaede L, Liebetrau C, Blumenstein J, et al. Plasma
microRNA-21 for the early prediction of acute kidney injury
in patients undergoing major cardiac surgery[J]. Nephrol Dial
Transplant, 2016, 31(5): 760-766.

Zhang J, Wang CJ, Tang XM, et al. Urinary miR-26b as a
potential biomarker for patients with sepsis-associated acute
kidney injury: a Chinese population-based study[J]. Eur Rev
Med Pharmacol Sci, 2018, 22(14): 4604-4610.

Xie Y, Wang Q, Wang C, et al. Association between the levels
of urine kidney injury molecule-1 and the progression of
acute kidney injury in the elderly[J]. PLoS One, 2017, 12(2):
e0171076.

A, BYT, BEE | 25 . miR-21 Fl miR-107-5p X REESE T
BN B0 B AT 28 KAEAFREM ()], MR 34k .
2018, 41(4): 266-272.

BT sk S REBUT -1 B *Eﬁ'ﬁé&ﬂa%ﬁ
eI C X 2 FnE A S P BB i BOAN 8 1)),

[E 2R =2, 2018, 38(2): 118-122.

BIFFSC, B IRAESC, A5 L LYY miR-21 K miR-155 X2
PEV A0 S B S BUR PEAS B [J]. b ek | 2018,
34(12): 1861-1865.

Arvin P, Samimagham HR, Montazerghaem H, et al. Early
detection of cardiac surgery-associated acute kidney injury by
microRNA-21[J]. Bratisl Lek Listy, 2017, 118(10): 626-631.

(A )



