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KF, REAREE N RBALRR HE S ERE G .6 RRBESE RDS F )L SPOCK2 . RELM-8, miR-21
KF .o H RDS F )L SPOCK2, RELM-B, miR-21 K F 48 &, KA ZKE T4 (ROC) W & o 7
SPOCK2,RELM-B.miR-21 # j A= B & # il 3+ F = JL RDS #9#4 ¥ 4., &R #F 441 SPOCK2,RELM-B,
miR-21 K-F ¥ & F B4 (P<0.05), SPOCK2 & -F%5 RELM-B.miR-21 3 £ E48 % (r=0. 459.0. 552, P <<
0.05) ,RELM-B8 /K-F 5 miR-21 2 EAR X (r=0.489,P<C0.05), ¥ £ &4 SPOCK2 ,RELM-3,miR-21 & -F 3
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BWFFILRDS ey vh & T @ AR ZAE HFE CERMENZH T EREMN(P<0.05), &it RDS ¥ =L
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Changes and correlations of SPOCK?2,RELM-B and miR-21 levels in premature infants with RDS"
GUI Dongmei ,YIN Yangyan ,CHEN Dandan ,CAI Changjun
Department of Pediatrics ,the First Affiliated Hospital of Hainan Medical College ,
Haikou , Hainan 570102,China

Abstract:Objective To investigate the changes and correlations of testosterone 2 (SPOCKZ2) , resistin-like
molecule B (RELM-8) and microRNA-21 (miR-21) levels in premature infants with respiratory distress syn-
drome (RDS). Methods Fifty premature infants with RDS who were hospitalized in this hospital from Janu-
ary 2019 to January 2020 were selected as the study group,and 50 healthy premature infants born in the de-
partment of obstetrics of this hospital during the same period were selected as the control group. The study
group was divided into the mild group (20 cases) and the moderate-severe group (30 cases) according to the
severity of the disease,and divided into the good prognosis group (38 cases) and the poor prognosis group (12
cases) according to the neurodevelopmental damage. The levels of SPOCK2 and RELM-f in all preterm infants
were detected by enzyme-linked immunosorbent assay.and the level of miR-21 was detected by real-time fluo-
rescence quantitative polymerase chain reaction. The levels of SPOCK2,RELM- and miR-21 were compared
between the study group and the control group and in preterm infants with RDS with different disease severi-
ty,prognosis and clinicopathological characteristics. The correlation of SPOCK2,RELM-8 and miR-21 levels in
premature infants with RDS was analyzed. Receiver operator characteristics (ROC) curve was used to analyze
the diagnostic value of SPOCK2,RELM- and miR-21 alone and in combined detection in the diagnosis of RDS
in premature infants. Results The levels of SPOCK2, RELM- and miR-21 in the study group were higher
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than those in the control group (P<C0. 05). The level of SPOCK2 was positively correlated with RELM-§ and
miR-21 (+=0.459,0. 552, P <{0. 05),and the level of RELM-3 was positively correlated with miR-21 (r =
0.489,P<C0.05). The levels of SPOCK2,RELM-8 and miR-21 in the moderate-severe group were higher than
those in the mild group (P<C0.05). The levels of SPOCK2,RELM-8 and miR-21 in the poor prognosis group
were higher than those in the good prognosis group (P<C0.05). The levels of SPOCK2,RELM-8 and miR-21
in RDS preterm infants with neonatal asphyxia and mothers who did not use glucocorticoids before birth were
higher than those of RDS preterm infants without neonatal asphyxia and mothers who used glucocorticoids be-
fore birth (P <C0. 05). The results of ROC curve analysis showed that the combined detection of SPOCK2,
RELM-B,and miR-21 had higher the area under the curve,the sensitivity,the specificity and the accuracy than
The levels of SPOCK2,
RELM-B and miR-21 in premature infants with RDS are all elevated and positively correlated with each other.

single detection for diagnosis of RDS in premature infants (P <C0. 05). Conclusion

The combined detection of the three indicators has certain diagnostic value for RDS in premature infants.

Key words: testosterone 2; resistin-like molecule 85  microRNA-21; respiratory distress syndrome;
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IAFRUE : (DFFA A E JL22 ) hoBi 2B JL RDS £
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W = PN 23 AR 48 Bz O AU AR R B <285 06, B ik i A< A
M4 4 <50 mm Hg, i B Je k% 2, 75 R H A fE
2 15 3 Bk S o AT 1884 R >50 mm Hg s (4) i3 X
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RELM-B.miR-21 /KF K& = FH MO A UL, 8 B ] etk s s 4l w48 L= BUE R (54, 00%0)
Xf R TR ST, BUR S5 SR AR I F FXFHRZH (28.00%) , 22 A it & L (P <<0.05),
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4 51 n MR (ts 5D T /L on/n) T (e ts .0 FAILE Bn (2]

5 50 28.66+1.23 26/24 1503.64+321. 51 27(54.00)

X4 50 29.03+1.21 23/27 1487.51+365.52 14(28.00)

X/t 1.516 0. 360 0.234 6. 986

P 0.133 0.548 0.815 0.008

- i Gt 5 e (V0] B 5% F 4T R ST 0 PR s 7 i PR B BT R
e = B s ] [n(¥%)] [n(%)]

Wil 50 26(52.00) 24(48.00) 26(52.00) 10(20. 00)

XHERAL 50 19(38.00) 31(62.00) 19(38.00) 8(16.00)

X%/t 1. 980 2.597 0.271

P 0. 159 0.107 0.603
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1.2.1 JE1EAEY RDS B2 L7 X L&
A AR X L R 1 G, W5 il BF 35 5 i W
B REAG, AT UL AR 52, 35 50 HICZE A 4l /N 0K 5 11 9% A
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IV 9% Sy rp B B 20 (30 D) .

1.2.2 WARE THRRERAZAR™ILE I’
I 6 mL, 32 FWE, —& 4 mLCRILED , DL
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M35 3 55— 2 mL (PLEE) - LA BE S 508 0 4 55 1
W B0y e JEARAS By L | M 2K 2 E T — 80 °C kAR R
ek,

1.2.3 SPOCK2.RELM-B KF#il T —80 Cuk
R TP U R A PR AR SR TR EDR 6 75 WA R 5 A T o v
RELM-8. 13 SPOCK2 /K, il Hl & ¥ [ L4
A R AT BR A W A e RO R Ul BB AT
BAE,

1.2.4 miR-21 KPR BGE & S bR A T EP &
Hh, R T S8 I 900 S B R Al BE W (qPCR) A il
miR-21 K, #%8 miRNA BEGRH & M AE LR
BA B D Ul W 582 7E 20 B8 $2 LS miRNA, DLtk
AR, #i B cDNA A B & (R AR A LR A7 R
N ED U BB A B AT RO SR A R cDNA, R
%M. 42 °C 60 min, 95 °C 3 min, L U6 N,
miR-21 L ¥ 51 ¥ & 5-TCGGCGGTAGCTTAT-
CAGACTGA-3", T it 51 ¥ # 5-ATCCAGTG-
CAGGGTCCGAGG-3";U6 LiiFs1 ¥k 5'-CTCGCT-
TCGGCAGCACA-3", F it 51 ¥ & 5-AACGCT-
TCACGAATTTGCGT-3", RH Reute ¥ 5 H miR-
NA 7 S kil f & (KRR AR A R A FD
1E qPCR AL B FE AT 9 19 B0y o JOi A% - A8 P 95 °C 30
s;1B 2k 60 °C 20 s; ZEMH 72 °C 10s, 3L 40 MEH, R
FH 2725 B3 miR-21 AR ik KT,

1.2.5 [y AFSRARITF MBS #1786 A
R T R TR R B LSE 6 B L AT IR A A A T
Il & R BIRW R B ILh & LB A L.
g3 R TR B (38 D F i E AS R4 (12 fi) .
1.2.6 WMEHEIr il sk IF A 4 4 SPOCK2,
RELM-8, miR-21 7K *F, 4% # #F 5% 41 SPOCK2,
RELM-8.miR-21 [A] B #H SC P o LA [R] 9 1% ™ B A
LR IR R R B AR F RDS 77 L SPOCK2,

RELM-B, miR-21 7K *F, 4+ #1 SPOCK2, RELM-,
miR-21 BRI G A X 5L 7 L RDS 12 Wi i A
1.3 Siit2phb B SR SPSS17. 0 883 #1144k ¥ %k
#i . R HI Kolmogorov-Smirnov 6 % 43I 3 BT £ 2
BREESHM M EIESS AT EER L 2+
FoR P B LR AR ST AR A ¢ K 30 . 1T B8 R
BB RN IR X K% . R Pearson #H5&
3 SPOCK2, RELM-B, miR-21 [i] () #1 & 1. 2%
Z AR F TAEFREAE (ROO) 1 2k 43 7 SPOCK2, RELM-
B.miR-21 BRI A A5 W X 5L 7= L RDS 14912 Wi fir
. L P<<0.05 NZERAGIHE L.
2 % R
2.1 W54 5% 4] SPOCK2 ,RELM-8, miR-21 7K
Fre# WFs 4l SPOCK2, RELM-B, miR-21 7K F &
TR, 22 R A Ge it L (P<<0. 05), WLk 2,
x2 HRASEA SPOCK2 , RELM-3, miR-21

KFELE (x+Es5)

SPOCK?2 RELM-B
24 51 n miR-21

(png/L) (pg/mL)
BFE4H 50 17.5140.97 23.64+6.51 1.7740. 49
YR 50 7.2670.45 10. 26 +2. 87 0.6140.15
t 65. 400 13. 250 16. 010
P <20. 001 <20. 001 <20. 001

2.2 WF94H SPOCK2,RELM-B. miR-21 7K V- i AH %
Pt Pearson A 3¢ 43 #7145 R B8, SPOCK2 K¥FE 5
RELM-3.miR-21 ¥R IEAH K (r =0. 459,0. 552, P <<
0.05) ,RELM-B /K F5 miR-21 £ 1E4H 5% (»=0. 489,
P<<0.05) WL 1,

2.3 KN ™ E B E RDS HL L SPOCK2,
RELM-B8.miR-21 /K- i & 4 SPOCK2,
RELM-B.miR-21 /K TR A, 22 % WA 1t
BN (P<0.05) . IL5 3,

x£3 ARFBEEERZE RDS 27 JL SPOCK2 . RELM-8,

miR-21 7K F b8 (7 + )

SPOCK?2 RELM-B
21 51 n miR-21
(pg/L) (pg/mL)
BB 20 14.264+0.64 19.35+5. 84 1.2440. 36
hE R 30 20.7140.85 27.84+7.26 2.2440.51
t 26. 460 4. 368 7.587
P <0. 001 <0. 001 <0. 001

2.4 AW RDS F7 )L SPOCK2 ,RELM-3. miR-
21 KPR i A R4 SPOCK2, RELM-3, miR-
21K @ T oG R4, BAE G225 (P<
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0.05), W4,
1 1=0459; P<0.001 > 1=0.552, P<0.001 7 r=0.489, P<0.001
304
z2 ] 33 3 5
3 151 1.5
= 204 F) .'.;.
t
15 T T T T 1 i y T T T 1 L0 y y y y
15 16 17 18 19 20 15 16 17 18 19 20 15 20 25 30 35
A SPOCK2(ug/L) B SPOCK2(ug/L) C RELM-B (pg/mL)
Ay SPOCK2 7K -5 RELM-B [0] 3¢ ZHL A B ;B Jy SPOCK2 7K F 5 miR-21 [0 ¢ &R HUE E;C 5 RELM-B 7K F 5 miR-21 [0 ¢ RS A,
1 SPOCK2,RELM-8.miR-21 8] 3% & & & &
x4 AEFE RDS 27 JL SPOCK2,RELM-B,miR-21 BRI R OB R ZE W RDS H 2L
KFELLE () SPOCK2,RELM-B.miR-21 /K ¥ T Hi A JLZ A,
- SPOCK?2 RELM-g s BESR ™ F DB B B R 19 RDS B L, 22 49 A
ZH ) n mii-
(pg/L) (pg/mL) %ﬁ"%%l(f)<o 05) ’ylLi'é 4,
WG BAF4 38 13.5240.57  16.8543.64  1.1340.31 2.6 SPOCK2,RELM-B,miR-21 &t Bk A A6 I xf
BURARA 12 21.84+0.94  30.2445.26  2.35+0.64 Hy )L RDS Wi ROC &SR Bn,
‘ 37.330 9.939 8. 990 SPOCK2, RELM-8, miR-21 Bt & & il & Wr 5 7= )L
P <0.001 <0. 001 <0. 001 RDS i 1 L (AUC) | 2 BLRE 5 5 5 L A f 2
S5 k0.0 952, 90. 0%, 92. 0%, 91. 0%, & T
2.5 AN [AG R %6 B4R AFE RDS 7= )L SPOCK2,  SPOCK2, RELM-B8, miR-21 # it & W & AUC

RELM-B.miR-21 K-V Lb 8 BE2% 2 15 24 O 010 IR
I AR AR ORI R I R A RUIR B2 G L A R
W ag RDS 72 )L SPOCK2 ,RELM-B, miR-21 7K -
g, 2R BTG FE L (P>0.05) HiALE L.

(0.792.,0. 695,0. 730), R # & (78. 0% . 76. 0%,
72.0%) JHF 5B (76. 0% .75, 0% . 76. 0%) ., IfE 1 S
(77.0%.75.0%.76.0%) , ZF WA G2 L (P <
0.05), L3k 5,

Fz 4 A E IR FEEEE RDS 87 JL SPOCK2 RELM-8.miR-21 7K E L& (z +5)
SPOCK2(pg/L) RELM-B(pg/mL) miR-21
I PR 97 30 n
K- t P IR t P IR t P
BJ: Oy 8 0T UR ST PR 0.675  0.503 0.329  0.744 0.349  0.728
b= 26 18.03+0.87 24,5446, 32 1.81+0.52
75 24 17.8620. 91 23.9446.57 1.7620. 49
B 2% J8 0T YR I & iR 1.737  0.089 0.751  0.456 0.335  0.739
b 23 18.64+0. 81 23.97+6.87 1.83+0.51
i 27 18.23+0.85 22.54+6.57 1.7840.54
R EES 1.855  0.070 0.126  0.900 0.200  0.842
=2 15 17.84740.94 23.24%+6.57 1.82+0. 50
i 35 17.3140.92 22.98+6.71 1.7940. 48
FAEILER 11.280 <<0.001 3.486  0.001 2.969  0.005
P 17 19.0640. 87 26.8747. 14 1.9840.58
T 33 15.9740.94 20.18+6. 04 1.5540. 43
B 7 i A T B BT R 14.980 <<0.001 3.182  0.003 3.221  0.002
2 10 14.9740.92 19.87+5. 74 1.47+0. 41
7 40 20.06+0.97 27.84+7.36 2.0640. 54
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gk 4 ARG K% EHE RDS 27 )L SPOCK2 RELM-B miR-21 7K F L& (z £ 5)
SPOCK2(pg/L) RELM-B(pg/mL) miR-21
i AR 95 F1L 4 AiE n
K- t p K- t p K- t P
it B 1. 836 0.073 0.454 0.652 0.475 0. 637
= 19 18.4540.84 23.97+6. 84 1.83+0.53
% 31 17.9740.93 23.09+6.53 1.7640. 49
5 SPOCK2,RELM-B,miR-21 B ¥ F1BX & #& Ml 3¢ B 7= JL RDS 892 B i &
bR AUC95%CD z p cut off {f REPELN /)] FERBELY /)] HEREEL Y6 (n /) ]
SPOCK?2 0.792(0.700~0.867)  6.376  <<0.001 8.41 pg/L 78.0(39/50) 76.0(38/50) 77.0(77/100)
RELM-8 0.695(0.595~0. 783) 3.407 <0. 001 14. 10 pg/mL 76.0(38/50) 74.0(37/50) 75.0(75/100)
miR-21 0.730(0.632~0.814) 4,401 <20. 001 1.04 72.0(36/50) 80.0(40/50) 76.0(76/100)
3R FREE A 0.952(0.890~0. 985) 22,470 <<0. 001 — 90. 0(45/50) 92.0(46/50) 91.0(91/100)
1 — R T I
R Se—— SPOCK2 /K5 T %t B 41, FL v JiE 4178 T4 e 41, 2
I S G 1 X (P<20. 05) , $5 0] SPOCK2 7k - 1]
N I S A / DA e 8L R AR A5 . MMP-14 Fl MMP-16 1] 41)
i e @ il pro-MMP-2 & 1k, T SPOCK2 Wil 57 NH2 2K i
_H iR 5 SPOCK3 1 2 % (COOH) 7K uifi 45 #4) 3 45
064 1 £ T BR MMP-14 F1 MMP-16 1) 41 il 76 F 5 DA 1 4 75
2 ® MMP-2 i , fic 2 A2 3 20 i A0 5 5T A I A R 4 i 1
"o E . RE
- RELM-B I - AE 45 I 1% & B, I R 45 UF 52 76 fili 45
@DSPOCK2 WA AT Kk, RELM-3 1E M2 A7 22 50 24 1R+, il
02 i A o 0 0 T 2 38 2 0 5 A T 9 7 A 5
ol SLLEE-§ RS (B AR E S AT
0o " ' . . . . 20 0 fii 98 F8 % RELM-R /K F- T i o HL 5 /) 200 i il 9
0 0.2 O-ﬁ_ﬁ’%};ﬁ 03 10 s 43 301 52 TE AR G, AT 3E A4S I RELM-B 7K P X /)
2 SPOCK2.RELM p.mik 21 S F0E &1 A LI 0 0 10 T O BN DAY bk R R
LW R )L RDS # ROC Hi 4 RELM-3 5B m A —E MR, A5 R
WoR WA RELM-B 7K -8 %F B4 i (P <<0. 05)
3 3 e

RDS &/ TR LM & AR & RE Y6
IR 583 L LA K il 2% 100 355 1 ) R Bk = w2k 0 B S 2
P 18 o - P 0 » ELA 3= i A % . RDS 7™ L G
TR b L R PRI IR IT ME RO
H il 2 & AR 5 HEALGE <45 7 03097 iTRE K RDS
T 7= LG A8 3, SR HACR AS RBAR . ok, 34k
B2 W = )L RDS FVEAS s 1F 7™ FE B 5 An A
BB IG RN

SPOCK2 J& ‘5 Fh i 5 1 23 15 10 240 1t 1 55 T 45 2
AR AR T A0 AR R g e i R L A
R, SPOCK2 5 % 1 4 J& 2 (1 B (MMP) #H &
VEF FE Rl 2 8 vl G Ve Y . RV S I g 4
R IR .SPOCK2 W] BE 2 5 fili k & 2 B2, 78 & 00 %
ko il 28 2R AR 4 VR T SPOCK 2 % 26 35 1 3K 1T RiE &=
Jili 2 B A B VAR 6 . AR BIF 5 4 R R L iF 5T 41

HBE#E RDS F= JLAe 1/ 7™ 5 R B n &, HoK Ot
Wil (P <<0.05), RELM-8 B4 Th2 40 i A 7 &
P L T S A P R A R ST UL A i 3 A L i
PSR DTRR R 2 5 R GE B 07, DA T 42 2 fl it 8 3 A
T T A0 I A L A AR 1B R R A
S ROl = W B R i L e ) B N A R N
VPR — 20 1 i RELM-B 19 43 Wb o A 42 i & 1 Jifi
P

miR-21 7.0 Il B R 48 W W 3R 48 45 22 Fh
B RAEAER I R xR L RDS MR 7 46 M B
g0 i 3G Y L A B 9T 45 R R . miR-21 /K P FE
RDS 7= L B w235 (P<<0. 05) , H F % 5 L 1
hin e, HK S i T (P <<0. 05) . HETX F miR-
21 KT & AR #F RDS B2 L 9% 0 oF J2 1% A
M. miR-21 545 F PTEN ) mRNA 454, 3
PTEN &5, BAME WL . PTEN i A] il
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SR TP PR A i 1R B RE L 4 e i g, e il S A R Uk
Yefty & A=Y 8 RDS B # H, miR-21 b i AT & %
PTEN ik, % Jili &2 - 4 . [6) B, miR-21 A 3
foi) 3 42 R IR AL PR - (235 L T IR IR BB TR - 1)
Uok /> fili 2 1h TR MW Gk . BT DL, miR-21 Al i 4
Jon it 2% TED I PR 5T 3 S rb MR 40 M T i L 2 T AR
RDS & #EAE Y

Pearson A5G Hr 45 2R .71 , SPOCK2 \RELM-8,
miR-21 H. R IE M 56 (P <C0. 05) 5 B [H & 43 B 45 5 i
AR R AE LS B CBE 2R 7T R T B B BT R 9 RDS
= ), SPOCK2, RELM-8, miR-21 7K 3 B & (P <
0.05), FIRER & BAE— R B4t 1l b g
20 L A0 )T R T T B Y A B L L BUR
4 RDS, ROC & b4 R 27, SPOCK2 . RELM-
B.miR-21 B I Xf L = L RDS ¥ 45 — 22 2 Wi
{H, 3K 3 T4 b5 3K A K 32 W 4 7 JL RDS 1 3% g
TR Tk R W Y 12 W AR RE. 4R R R T AR L
SPOCK2,RELM-B, miR-21 /K-F Al g 4 B1 T RDS #Y
LW, ARBEIANAEE AN Z AL, gy A REA J D,
45 5L AT BB 32 Qi A7 52 W), T BG ORAE AR &, 4R IOy oA
AR i — IR A ST

2% TR . RDS §. 77 JL SPOCK2 ,RELM-8, miR-
21 KV T s HAH B2 A DG, 3 TR B B A A I 6T
77 )L RDS W2 Wi fE 5
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