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B E:BH 4 eEs) RNA(mIR)-210. miR-2185p fo B 4145 4 F (KIM)-1 K F st 44k 27 & fo JE
Hm BB EBAG LW NE, HiE RBE2019F 1 A F 2020512 A LB KFW B =FE RS W h ek
B Rk gm0 & 106 ) A AT, R FR B R A 75 Bl AT B, LR R AL B A R F miR-
210, miR-218-5p KIM-1 #v B,-# 5 & & (B,-MG) K F 5 2 #7 2 7% miR-210, miR-218-5p . KIM-1 #= 8,-MG K F
LJrdR 0 & R R 0B = EALE A B AR £ AR 4E o F miR-21 ,miR-218-5p KIM-1 #= 8,-MG 7K F 3+ b4k 49
20 JE R g R E B ARG 95 W A AL AT AR B o JE R % B E o F miR-210. miR-218-5p #= KIM-1 /K -F i
Ak, BR AR MALFE miR-210 KIM-1 4= 3,-MG K-8 2 & F 3 B4, &7 miR-218-5p K F o R 1%
FaFm, 2 F A% FENL(P<0.05), FEFMATMA LA miR-210 KIM-1 2 3,-MG K -F 9 B & T & &
F R AT A4 A AR B o R e miR-218-5p KRR BAK TRE TR AT A AR S R, 2 FA G
i FEZE L (P<C0.05); 8 & F M AT A4 o 7F miR-210, KIM-1 #= 3,-MG K F 9 2 & TR & o B0, ik
miR-218-5p K -F 9 ZAK T Ik 41 & e R 40, £ F A 4ot 5 & L (P <0.05), B 24 % 4 o i miR-210,
KIM-1 42 8,-MG KPR & T B EF A, ik miR-218-5p K FARK TR AREFL, ZF AL FE
L(P<C0.05), s miR-210,KIM-1, miR-218-5p H& &4 Ml ¥4 b7 Je 4k A & e R sk 0 & 5 B 445 09 R BUE A
84. 6% AFFE A 95. 5%, K F@ARA 0.957, 80 BAL T & 4547 £ 446 m (P <C0. 05), 4R & o & 7% 9% B &
A7 miR-210 F= KIM-1 K -F 5 miR-218-5p /K-F ¥ £ fi 48X (r = —0. 555, —0. 542, P <C0. 05) , f £ 7§ miR-
210 5 KIM-1 K -F 2 EAG % (r=0.575,P<C0.05), £ iF miR-210,miR-218-5p Fo KIM-1 /K-F 55 4k A
By R R R 09 KR KRR K Bt & B ARG B BE 095 A B A A I 69 4 T AR T & AR AR S AR
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Diagnostic value of serum miR-210,miR-218-5p and KIM-1 levels on kidney
injury in patients with hypertensive diseases during pregnancy
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Hospital Shanghai 200090,China ;2. Department of Gynecology ,»Shanghai
First Maternity and Infant Health Hospital ,Shanghai 200120,China

Abstract: Objective To evaluate the diagnostic value of serum microRNA (miR)-210, miR-218-5p and
kidney injury molecule (KIM)-1 levels on kidney injury in patients with hypertensive diseases during pregnan-
cy. Methods A total of 106 patients with hypertensive diseases during pregnancy diagnosed by the Fudan Af-
filiated Obstetrics and Gynecology Hospital from January 2019 to December 2020 were selected as the study
group,and 75 healthy pregnant women underwent prenatal examination in the same period were selected as
the control group. Serum levels of miR-210, miR-218-5p, KIM-1,,-microglobulin (8,-MG) were compared be-
tween the study group and the control group. The relationship between serum levels of miR-210, miR-218-5p,
KIM-1 and B,-MG and the severity and kidney function of hypertensive diseases during pregnancy was ana-
lyzed. The diagnostic efficacy of serum miR-21, miR-218-5p, KIM-1 and B,-MG levels on kidney injury in hy-
pertensive diseases during pregnancy were evaluated. The correlation between serum miR-210, miR-218-5p and
KIM-1 levels in patients with hypertensive diseases during pregnancy was analyzed. Results The serum levels
of miR-210,KIM-1 and 8,-MG in the study group were significantly higher than those in the control group,

while the serum level of miR-218-5p was significantly lower than that in the control group, the differences
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were statistically significant (P <C0. 05). The serum levels of miR-210, KIM-1 and B,-MG in the severe pre-
eclampsia group were significantly higher than those in the mild preeclampsia group and gestational hyperten-
sion group,while the serum level of miR-218-5p was significantly lower than that in the mild preeclampsia
group and gestational hypertension group,the differences were statistically significant (P<C0. 05). The serum
levels of miR-210, KIM-1 and B,-MG in the mild preeclampsia group were significantly higher than those in
the gestational hypertension group,while the serum level of miR-218-5p was significantly lower than that in
the gestational hypertension group,the differences were statistically significant (P <C0. 05). The serum levels
of miR-210,KIM-1 and B,-MG in the abnormal kidney function group were significantly higher than those in
the normal kidney function group,while the serum level of miR-218-5p was significantly lower than that in the
normal kidney function group,the differences were statistically significant (P <C0. 05). The sensitivity, speci-
ficity and AUC of the combined detection of serum miR-210,KIM-1 and miR-218-5p were 84. 6% ,95. 5% and
0. 957 respectively,the AUC was significantly better than that of each index alone (P <C0.05). The serum lev-
els of miR-210 and KIM-1 were negatively correlated with miR-218-5p ( = —0. 555, — 0. 542, P <{0. 05),
while the serum level of miR-210 was positively correlated with KIM-1 (+=0. 575, P <C0. 05). Conclusion Se-
rum miR-210,miR-218-5p and KIM-1 levels are associated with the occurrence and development of hyperten-

sive diseases during pregnancy,and have high diagnostic value in patients with kidney injury. The diagnostic

value of combined detection is better than that of each indicator alone.

Key words: hypertensive diseases during pregnancy;

kidney injury molecule-1

TR 0 o I 0 R AR AR AR AR 20 A A AT
P4 B /NI A8 R AR O 3 L B AR B L R 5 |k H A
R RE, HR AR K 9. 4% ~10. 4%, %§ 3 & ik
27.5 % » o HiF B2 e B 5 b ™ T RO L R A i L e
PR e T B R O B L R 5 R R AU
PRAGGVEAL H6 A5 X T4 00 T 100 A0 ok AT R 45 B
B R B S, B 4 F (KIMD-1 & P74 5 451 4
AR AR - (H 32 W7 15 10405 1 sk e BRYY . B RNA
(miRNA) J&—2 i 19~25 MEH R4 H RNA L
T i 0 e 0 A RN B R Y R R R rh B
FEAEMY . AP TR miR-210 78 4 Uk 1 25 i &
PR A H R R eIk HK O B 2 AT R 30 S I R R
71 R A8 i o S T (H R S RE S TR
il 40 A0 0 v L 8 9 R R G A AR AR VE R . 1B
BT R, Je KT B E MG & miR-218-5p %
57K B 8 ARG, miR-218-5p Al 3 1 8 15 1l 45 P 40 B
g 35 40 M o Ak AT 2 Bk =, DA BELAS G IR T
0 % R RS H miR-218-5p & 75 4 4 1R 99 &5 1 &
G B B A 2 Wi E A AN 2. AR
T A A I I 1 miR-210, miR-218-5p, KIM-1 7K
S X6 4 B 19 v I P 9 R A A0 1 12 BT R L B AR
SER/ I
1 #&BR5HE
1.1 — R 42019481 HFE 20204E 12 A&
HUR 2 B T8 18 7= Bl 5 e 32 W Sk 4 0 300 w55 i R 5 3 19
B 106 BN BFIT AL, RFE AR 21 ~40 2, F
(28.97+3. 84) & ; i Jit & #5 % (BMD 2 (22. 18 &=
1.23)kg/m” ; EI 2 (34. 6241, 29) J& . 65 W) 3

kidney injury;

microRNA-210;  microRNA-218-5p;

fdt e F= ke 2248 75 B A 6 BR AL AR 22~39 %, F 1Y
(28.02+2.94) % ;BMI 3/ (22.32+1. 18) kg/m*; F
PyZp JE (34, 72210 22) A . A0 B U - 4 UR BTG 5 I
JE AR 21~40 % UG AT Uk W R ay JC B . HE
BRARE - A5 9 DR & 1 v L R R AR s A O iR
FL S IR R B G B G I 9% R 9 s R MR
G IR B 55 . T A BIE AT X B 3 25 I IR B
T AMRAEGAC IR R SHZE.

1.2 2Wibr e Jor 2l AR COE iR B9 8 i R 92 9 12
TRAEEE (20200 )1 Hh 4 41 00 7R o S 9 o T R R JE 432K
o+ 4 A 00 S v i s 92 35 8 43 A A A0 30 v i R 4
(38 i) 5% i ¥~ WiT 391 26 (36 1)) 1 T B 1~ A 4 41
(32 ) . GEURIA & Il K2 Wi bR o AR IR 20 8 S E K
HOEE I L Y48 HE (SBP) =140 mm Hg A1 (5 &7 5K
J£(DBP)=90 mm Hg, jR & (& B %, 76 77 )5 12
JE P PR 2 TE B AT 2 Wtk 4 R B v i e . R
T A2 W AR v - 4T Uk 20 B 3K 4 OR300 i Y 2
Wi o . R B A5 5 S04 1 30, (D BEVLIR 85 1 =
0.3 g/24 h SFFEPLIRE A =+, 803 K& E /U
FEAE =0. 35 (2) B R T IR 8 (1 H A A7 A o] — F 2% B 5%
HRGEEEL T M EEESEREME RS
HAARGEMINE RS E) % 2, a2 W h B E W
. EE R AT Wb R R R TR
WAl 1 30 2% B, (1) B T fig 32 6, 1 L EF > 106
pmol/L; (2) BEHL K H=2. 0 g/24 h B F L IR &
A=+ +5 (I &R S 5% M /hMR<<100 X 10° /L,
I A8 335 05 (4) IV % 2 il 7K T i 5 (5) Fp 2t =k
YA Bl LD A 5 (6) I R R 22 T i AN W 4R | 5 (7) SBP=
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160 mm Hg Fl(#)DBP=>110 mm Hg; (8) K& [ I
i M s BRI B K A A BRI (9) o0 T RE I 0
(10D fifiZK s (1) i JLAE K 32 BR LG A B 300 701G 28 8
WG, BRI AT 2 Wy o 35 B O A0 . AR A 4T R 40 v 0l R
PG ER 3 N AR LIF I 14 28 (Coer) B 4 5 0 Bk IE 3
2 (Cer==80 mL/min, 67 ) Fl & T G 7 # 41 (Cer<<
80 mL/min,39 fi]).

1.3 hik

1.3.1 ImbrANE R H T EE ARG, &R
HF R i N # Pk 29 5 mL, E =R FHEY
20 min, 2R J5 L4 3 000 r/min B.L> 10 min, B.0FHE N
15 em, U EIE WYY 3 mL, i & 7E — 80 “C UKAE H AR A7
FE0

1.3.2  [fiF B. WEKE 1 (3.,-MG) . KIM-1 K- £
W R4 B 3 A AL 53 B A (& E Beckman 23 \)) £
DL B.-MG 7K 2R FH T EC B 52 W% BT 38 95 A6 000 1, 375
KIM-1 K,

1.3.3 miR-210.miR-2185p KFE#M K Taq-
Man miRNA 207 & #2 B4 i 8 RNA R 526 586
7 i PCR(RT-qPCR) K I il 7 miR-210 Fl miR-218-
5p K. A4 H bR A mRNA ¥ 5053519,
Primer Express 3. 0 B4 S 577 ¥ M A, miR-
210 F#EEI 4.5 -GCTGTGCGTGTGACAGC-3', F
Wee1 4.5 -GTGCAGGGTCCGAGGT-3' ; miR-218-5p
B W .5 -CGCAGTTGTGCTTGATCT-3", F i
2l 4. 5 - TCCAGTTTTTTTTTTTTTTTACATG-
GT-3"; GAPDH L 51 9. 5'- GGATTTGGTCG-
TATTGGG-3", T Wt 8] #: 5 -GGATTTGGTCG-
TATTGGG-3", % 5% J5 LA % 5% 7= ) A0,
ABI 7900 %I RT-qPCR {¥ (£ E ABI 2 &) #4746 9
RN AR Z:5% 1 pL, cDNA 1 uL, TagMan GEx
MASTER Mix 10 p L, iAW ZE KW [ 14 R+ 72 &
20 pLo B4 AF:85 C 3 min, 85 ‘C 20 s,42 °C
40 s, JE ¥ 35 . R 27 ¥4t miR-210 Fl

miR-218-5p FHX} F kK F,

1.3.4 UEFEhr B4 50 B4 3 miR-
210, miR-218-5p KIM-1 il B,-MG 7K ¥ ; & A ] 4
R I e I o e M T R B AR K LY miR-210, miR-
218-5p KIM-1 il B,-MG /K F; L #5 A ) 5 o) BE |
I3 miR-210 . miR-218-5p KIM-1 il 8,-MG /KF; 7
113 miR-210, miR-218-5p, KIM-1 F1 8,-MG X} #F
O A e LS 9 s B B AL A 02 T SR 5 40 A A R A
5 IR R BB ML miR-210 . miR-218-5p il KIM-1
K1) B AH Sk

1.4 Seitsfhb s SR SPSS19. 0 34 ik 17 %4l 4
Bro fFEIERSHTHREFERL 225 R, 4L
AR RS, ZHWBERAT Z00. 38— PW
PR A LSD- 45 56 5 1155098 8} A1) B sl e 3Rk L 4
] b4 SR A X A58 5 >R FH Pearson A G #E4T A0 & 4
Bt s % 3238 % TAERRE (ROC) fh £k 347 12 W S g 3T
#rs R 0T Logistic [nl 944 # 5 & 4 0 7 72, DA
P<<0.05 B ERAHIT¥E XL,

2 7 3

2.1 W45 X 4]0 % miR-210, miR-218-5p,
KIM-1 fil B,-MG Kt WF5E 4l miR-210,
KIM-1 Fil 8,-MG 7K~ B . 5 T % B4 1ML 3% miR-
218-5p K F M B AR XTI, 2 RAHIT¥E X
(P<<0.05), W1,

2.2 KN [R) AT O 0 O R S P R RE R E I VE
miR-210, miR-218-5p, KIM-1 #1 B,-MG 7K F It
B T AT 4 1M 7 miR-210 . KIM-1 il 8,-MG
PK VB S 155 42 B - A AL R A a4 i
1 miR-218-5p /K F- B AKX F 4 B 0 i 400 20 F 4 ik
WM L 22 A e L (P <0, 05) s 56 5 T
F I 2H I3 miR-210 KIM-1 F1 8,-MG 7K F ] & &5 F
U B I g O F 41 1M % miR-218-5p sK F B 2 Ik T 4F
PR e 4L, 22 R A G2 L (P<C0.05), U
%2,

*1 HRA S BAME miR-210,miR-218-5p KIM-1 1 B,-MG 7k E L8 (x+5)
2151 n miR-210 miR-218-5p KIM-1(ng/mL) B,-MG(mg/L)
otk 106 5.1941.79 1.2140. 36 8.51+2,22 0.65+0.18
X HE2H 75 3.69+1.00 2.71£0. 90 4.314+1.17 0.2340.09
¢ 7.187 13. 680 16. 506 20. 650
P <<0. 05 <<0. 05 <0. 05 <€0. 05
2.3 AJFE ShRE R M miR-210, miR-218-5p.,  EHRI S 0L M R AR E OB 00 RS W ALRE I i

KIM-1 I 8,-MG 7K L8 B D g 5 417 miR-
210 KIM-1 #l B,-MG JK ¥ B & & T Zh g 1E 41 .
1M 3% miR-218-5p /K V-] B AR F & DB E# 41, 2 57
B (P<<0.05), WL# 3.

2.4 [fi{ miR-210,miR-218-5p . KIM-1 I B,-MG X%}

miR-210 . miR-218-5p F1 KIM-1 B 4 I 12 W7 4T i #
e IR R B 4 R i BLAUO ¥ & F
B:-MG (P < 0. 05), A I # miR-210, miR-218-5p.
KIM-1 HF I & 12 W AR 4 02 5 & A4 B W s 41 — T
Logistic [a1J475 77 #2 Y=1. 32X ,xo10 — 4. 88X soiss, 1+
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0. 55X vy — 6. 87 K5 HLAE R 6 ARG T 8 b » 56 A 4G T A1
REE N 84. 6% 4 F K 95. 5%, AUC i 0. 957, H

AUC B B F miR-210 . miR-218-5p Fil KIM-1 ¥t 45
M (P<0.05), W4 FIKE 1,

*2 AEEIRAENERFEEREEEMFE miR-210,miR-218-5p KIM-1 # 8,-MG K F L3 (2 £ )
2 51 n miR-210 miR-218-5p KIM-1(ng/mL) B,-MG(mg/L)
BT 4R 400 e ot R 4 38 3.4241.00 1.43+0.33 7.14+1.60 0.5340.08
% B T2 36 5.8041,03" 1.19+0. 34" 8.61+2. 07" 0.67+0. 14"
HEE TR A AL 32 6.6141.46% 0.9740. 24 10. 0342, 02 0.7740. 22
F 72.262 19.555 20. 209 20. 897
P <0.05 <0.05 <0.05 <0.05

T+ 5 T R T 0 PR 4 .7 P<C0. 05 5 55 4% BE R T I 41 e . P<C0. 05,

x3 AR BIEEEREMF miR-210,miR-218-5p KIM-1 1 B,-MG K FEL & (£ 5)
2 5 n miR-210 miR-218-5p KIM-1(ng/mL) B;-MG(mg/L)
B D RE IE 2 67 4.34+1.39 1.3440. 34 7.63+1.69 0.6140.12
5 T g 5w Al 39 6.66+1.42 0.98+0. 26 10. 0342, 22 0.7140. 25
! 8. 230 5. 840 6. 281 2.673
P <0. 05 <0. 05 <0.05 <0. 05
F4 1% miR-210,miR-218-5p KIM-1 F B,-MG 33 iR 1 & I /& & ik 52 & 15 3R 15 RO 2 B Uk
Eigi]| T E REPECD  FEREOD AUC 95%CI
miR-210 5.77 74,4 89. 6 0. 887 0.811~0. 940
miR-218-5p 1.22 82.1 71.6 0.803 0.714~0. 874
KIM-1 8.74 ng/mL 82.1 76.1 0.825 0. 740~0. 892
B,-MG 0.77 mg/L 41.0 95.5 0.624 0.525~0. 716
miR-210+miR-218-5p+ KIM-1 — 84.6 95.5 0.957 0.899~0. 987
T — R TR .
B ke SR AR KR R A B R
o S g 2k JL B IS 5L/ Bl R Al T LA
1 : U U5 o fis B BE SRR B AR 00 RLVE A 46 B 2 I v R
ol FAMLBF A FUA X BN BR U %6 F I 50 % LR
g ] X S8 b5 A 2 W] 0 TH . B.-MG i fl e s 2
a0 W7 £ MR R 1 7 B 300 B T 9 A LR /R
BB I 5 JL-F- 45 B /0N 4 8 B W A o L 98 AR PR 9 R
1 AR HA R T B A DA A g
. ,,L/I"' . 7~ - M7 miR-210, miR-218-5p A1 KIM-1 Bt k6 ] 12
A L U A 9 8 P 5 45 403 199 2R ) A 0 F° .-
B 1 M miR210,miR-218-5p KIM-1 f 8,-MG MG, B W] miR-210, miR-218-5p 1 KIM-1 HA7 8 &

PHERAS LERREE BRGH ROC

2.5 UFUREAE 0 R B I miR-210 ., miR-218-
5p Al KIM-1 7K [a] (AR OCPE Zr B 4 0 300 e 1 & 9%
S5 BB I3 miR-210 Ff1 KIM-1 7K F 5 miR-218-5p
K3 B A 6 (r=—0. 555, —0. 542, P<C0. 05) , Ifij
M7 miR-210 5 KIM-1 /K ¥ 5 1E A % (r = 0. 575,
P<0.05),
3 #

U R 400 v 0 o A A 2 SR B Dy i e T v L Sk

32 W f {8 . 804 BF 98 i — 25 8% miR-210, miR-218-
5p A1 KIM-1 BX A F F 4 R 3 o 16 58 0 FB B B 4
B2 W, 25 3 R BEA A AUC 2 0. 957, B &
1o A5 T B B RS I, B AR R I AR 4 T R
VIR

AWFFE L BFSE 4 E KIM-1 7K 7 B 8 25 % 1R
20, I HBE 3 (U5 30 w5 i g o ™ R RR R AG 8 Jn af
T KIM-1 7K 32 8 I » 328 7 13 KIM-1 5 48 Uik A
e IR 1 A R R A O, 5 Uk I 1Y & e —
FHY, KIM-1 2 —fh T RES IR R AL J8 T % Bk K
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R B A 51 KIM-1 40 i o0 45 ¥4 9k 4w &
P It 40 ) T B RT v i KO-, - 88 ) i, 9% A R
W . B IREIE R MY B T KIM-1 KE AR &
AN MTE B /NE =2 W0 8 T KIM-1 KB 2 7
L AHEST R L ) RS 4L T KIM-L KR
B T D RE IR R AL, HL i v KIM-1 B (i
8. 74 ng/mL B, 92 Wi 4T Ok A w5 0 R 5 0 28 il
il R R 82. 1%, ¥R R JE R 76. 1%, AUC Ky
0. 825, BA B W2 W 15 . 5 SCHR #3819 45 2R 4
YL KIM-1 BEAE 51 B i 7 & T R R /N 3K g i
R 2R E NS EEREYZ — i
KA A F 5 514 32 W B S I R .

R, miRNA 2 5 1 4F 4% 1 & 1 % 05 19
KA RS R SR R R R B AR I & B 4T R B
LR B BB B2 Al miRNA Rk RwY . A
WF5E s BF 98 41 0 35 miR-210 /K 8 B & T % IR
2 . I LB A G 0 3 v I o o ™ R R A 4 a3
miR-210 7K A+ . U miR-210 25 T i ik
B0 e I R 1 % R R B AR L AT SRR — B
miR-210 7E ML S A5 v 12 5 e 3k L 21 21 Bk S ™
T LR IR K -8R L 7E G O B R I R e AR IR A A
AU AR AN [ AR B A B 4, TR G miR-210 mf DUAE Jy i
S ZUBE T AR AR FE AR L I miR-
210 BRI {E R 5. 77 B, Hoas W 4 O 300 o 1 R 955 9 B8
T R R T4 4% B R R 89. 6% . AUC
90,887, HA B = M2 W&k Ag . AWEgE . DR ST 4L im
15 miR-218-5p /K- B AR T % BE 41, IF H bl %5 4T Uk
$01 R I 9 o M EE AR B A S 0, Il Y miR-218-5p UK
TR . I T A R L A R B AR — A
o e A A B R 2 B A B AR R S B0 AR B R
R IR B2 N (U RR i a1 B NG R i o e
TN G AL U i 8 E A1 0 57 A0 IR T L i A 4% B
G SR A0 o AL B A BEAR IR E S Ik AN 2 R A
KEJ TR RN . B BF 9T R miR-218-5p fiE
Vi R Y=l I B ik e S B b A L (=R S S
HIMEE 77 A0 43 Ak i s M2 3 bk 2 L T ) R
HH T miR-218-5p Rk K VAL, 5 340 B SME 57
M2 B, ] TR S Ik E . ARG Kk
L1 3E miR-218-5p B W B o4 1. 22 B, 12 W 4T Bk
1w IR A R B IR Y RUE R 82, 10, R SRR
1 71.6% ,AUC H 0. 803, A K w5 2 Wi M8 .

A 23 B J B - 4 R W0 1 I R i AR I VA
miR-210 F1 KIM-1 /K5 miR-218-5p /K- & i 4
K (P<C0.05), [l 3% miR-210 /KF5 KIM-1 /K5 1E
FHIE (P <C0. 05) , 25 45 45 7K ~F [a] H AT AH G 1 1 AR AL
AT T E i — WY .

2z I fr ik . 7% miR-210, miR-218-5p f1 KIM-1
KT 5 G R 3 R I R R Y & AR L R R G, BT AR

# B0 B A B B2 W (E 50 R T A 32
(/RS R feR N 1 LT

2% 3k
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