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T BT REBIARI1208 2 KIEFTEE, REREREFBR, 4ABRHAM = 65)MIERLE4 (n
= 55). HiTqRT-PCRY} B #H AR AT MEmMiR-223 & C- K B A (CRP)HIRIZ /K FRATAN . @it LH 2R
FH TRER ST S Wi E R TG . SR S REBFITARGERBRPAEEE MBEmMIR-223REKFEE
T IRREA . MFEmIR-223TN E KM EITAEBREH 2R E TIEREH L FIA(AUC)~0.822, R
BERRERE 2 HN84.6%M74.5%. MECRPTMIE R EEITEERGEIMAUCKH0.812, REFEM
R ENHINT6.9%R72.7%. MiEmIiR-223FCRPELSZHIHIAUCK0.928, UK (96.4%) 4% R
(76.9%) I E TRE—HIFHELHER. 410: MEmIR-223EZ REBFITARF RGN BEHERE,
R TN Z RIEFIHARBREHN—/MBENEDIREY . MEmMIR-223F CRPELS 2 KiBe IR =12 Wi
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Abstract

Aim: This study aimed to investigate the expression levels of miR-223 in the serum of multiple
fractures patients with postoperative infection, and assess its diagnostic value. Methods: 120 mul-
tiple fractures patients were selected, and divided into infection group (n = 65) and non-infection
group (n = 55). Serum levels of miR-223 and C-reactive protein (CRP) were detected by using
gRT-PCR. The receiver operating characteristics (ROC) curves were plotted to evaluate the diag-
nostic value. Results: Multiple fractures patients in postoperative infection group had high levels
of miR-223 than those in non-infection group. The areas under receiver operating characteristics
curves (AUC) of serum miR-223 in predicting infection after reoperation was 0.822, with the sen-
sitivity of 84.6% and specificity of 74.5%. The AUC of serum CRP in predicting infection after reo-
peration was 0.812, with the sensitivity of 76.9% and specificity of 72.7%. The AUC of serum
miR-223 combined with CRP reached up to 0.928, with the sensitivity of 96.4% and the specificity
of 76.9%, which were higher than that of the diagnostic value of a single index. Conclusion:
miR-223 was low-expressed in the serum of multiple fracture patients with postoperative infec-
tions, and might be a promising biomarker for predicting postoperative infection after multiple
fractures. The combined detection of serum miR-223 and CRP might improve the diagnostic effi-
cacy.
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1. 5|8

ZRME T RIR B FE A EURE R SRR P AL & UL R EITRR . 2R E T S i Bk,
IIBONMET, BHFIVRARGEG,, R EAREZIR. JET R m iR 1] X 8 TR AR 5%
Gl DUREAT B HER B0 VRS S T06RYT, RFEREE LT RIA Rugtt. BT, T2 n AR FE I
Xof B ARG IR GG DU AT S 2 W, TR 1 11 00 I A A A R M A FUR I ARRE AR, R IR
RGRZ W B —E R, TSNS W R HERA It o JeEoR, ML R ICIAE 2 M th g ok B2 30,
Sl T E NN EE)ZRE 2] ARG B B I bR S AR AARGE, i i 5 R4S 2 (procalcitonin,
PCT). ¢ JR M4 [1(C-reactive protein, CRP)ZF[3] [4]. {H&HAEAR GBS o 112 Witk 7 1 R0 UM A7 77 4
W[5]. [RIL, B v ABURR B A 5 B )2 Wb S D 9k AT 24 TR B S I B R

EER, —FhER YR EY, 153 microRNAs (miRNAs), TE&FER P 72 R1E. miRNAs &
— /NSRS RNA, FE4IML 2 SR R #8552 EA . miRNAs 78 MLIE B R 38 E Kk,
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IR FE [ RNA A2 LA T I35 miRANs 22 57 300K 3 [ i 1 A4 £ [6] - miRNAs 7EAS [F) 0 H (1) 2R A8 A5 20 AN
Dife, A BT IME miRNAs IR E 1 PFf% AR 7] microRNA-223 (miR-223) 2 — i ifil 45 = 14
microRNA, 7ERER KB EA HEEIhRE8]. JEiRkIE, miR-223 fELZ MR RH Rk, B AA R
BB DRR AT HLR RAE B, S SPm R, WMiE . RGBT R R N sk
SRBETEE 1 (HIV-1))55[9]. miR-223 TEMRERE B3 T i A, A s —Flok i R 228 1) 1ML 37 AE Wb 75
PI[10]. FE— TR/ IN20 M fii e (R0 78, miR-223 BRI A J5 B (0 i b 2 3 PR, HEN K rT Re 2
5 TAREWRPIRIREIHRE[11]. Bk, miR-223 £ 2 K Va3t 88 AR5 B rh s RANE SR T 3RATN
.

L, AHEFEILGIN 120 B2 R VEE 9T B3, FF@ QRT-PCR &l miR-223 7F &3 138 H 1 R IA K
T, SRR 2 RIEE ARG IR B E P LS miR-223 FIRIEAK T, FE0 Has Wi E #4745, 0
NZE R IR G GRS DL R T S A — I B AR

2. MMERHE
2.1. MREMR

WHCT AR K 120 B2 AR EIT 3, RIEAR GRS, DNERAMIERRA. BEAR
JRBGROUEL IR A B E ., SRR E SRR R RS, B E (RS MR
AEGRIT)) ZER[12]. EBFHBRARUE: 1) FENT 18 % 2) WEVEE T LARSME SR BT 3) ™
HAF B 4) BRI 5) B BRI MR IS AU b 3 ST 2 0 14 0 R
IRYLLE S S 50 B, Atk 15 B, SPISAEES 47.62 + 10.20; (EBUGRF T, 39 BINASE S, 14
By Bk, 12 GO EY R ARG IAT Sk 41 01, ik 14 0], SPEIEEES 46.75 +9.36; FEEX
a7 18, 29 BN EEE, 16 BlohE A, 10 BN EY) A .

KLFITA BEHZE T RBFEES, el E B REEZEIIRRE 2R R
i
2.2. HARE

FrA B N Bt B I PR AE B AT USSR, o L. BE T AR —RIGR, BEEFIKIL 3 ml,
IMRAEATE L £ 10U 2. & (ethylene diamine tetraacetic acid, EDTA)RE 40 55, BEE O 15 281, IR
£1MA, T-80CIKFHEAERH.

2.3. RNA 2R LR EE PCR

FRIE VLA TS 2R, {3 B TRIzol (Invitrogen, USA)HEAT & RNA $EHL. {8 F 1 4% il 7 Gridh A7 I 5 5%
33| cDNA. #H4 N.7E ABI 7300 qRT-PCR 1% _[i#47, {¥#FH SYBR green I Master Mix i&7f!| & (Invitrogen,
USA)EAT B e 254 A: 95°C 15 min; 94°C 15s; 55°C 30s; 70°C 34s, 3t40 MEHK. LL U6 1E
N miRNA F£IEEINZS, HIANRIEEH 2-AACt M7 EHAT . 519751001 : miR-223 forward:
5"-GCAGCCTGTCAGTTTGTCA-3’, reverse: 5-CGCTTCACGAATTTGCGTGTCAT-3’; U6 forward:
5"-GCTTCGGCAGCACATATACTAAAAT-3’, reverse: 5-CGCTTCACGAATTTGCGTGTCAT-3’.

24. GFESH

ASELS: AT HE A5 AT 502K F SPSS 21.0 BAFEAT o 2 [R] T & BORLE I S ST AE A ¢ W56 3R 47 40 1] EL AL,
THECEARLAT RG22 1] 52 383 TAEFRFIE #l 28 (receiver operating characteristic, ROC), Xf 312 Hr

1o IR AL

0
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W EHEATVEAS, HeE B HE R R IR i B . T 5 24 P < 0.05 BN E R B G225 .
3. &R
3.1. AORIEKER

T GREOR, BYPANARRR AU EAERe . MR 0 EREE . B SRR S
IREERT T, ZRARE.

Table 1. Demographic and clinical characteristics between groups

1. HEKA O FIEREE

% K YL
5 fn@j gjf)ﬂ fjfsﬂ) Pt
RS 0.287
>60 7 13
<60 48 52
5 0.762
Tt 41 50
ECQ L 14 15
T A 7 AR VT 4y 0.863
16~32 33 40
>32 22 25
EV gt 0.619
il 29 39
B ) 16 14
EY A 10 12
& IHBE IR 0.871
H 3 4
I 52 61

3.2. BEMmE CRP & miR-223 7K F

TS REA C MBS, X PRALRE ) IMIE CRP A1 miR-223 ZK-TH4T 1 HLEM T, 45 R B, AR
UL ) B L CRP /KPR35 m TR G, 1 L8 miR-223 7K-F U2 I TR (2 2).

Table 2. Comparison of serum CRP and miR-223 levels of patients before the reoperation

52 2. RETEEE CRP & miR-223 /KFLLEE

. JRitged leg Sl
1=}
fRbR (0= 55) (0= 65) P1H
CRP (mg/L) 23.416 +6.738 31.497 +6.112 <0.001
miR-223 0.786 + 0.246 0.494 £ 0.200 <0.001

3.3. II3% CRP & miR-223 UG FRFUIHE D47

4 B 1% CPR Al miR-223 HIRIAKF, 2374H] ROC #i£, %2 K BT, & RE
7N, I3 CRP Tl 22 & Mt B A e B i th 26 R I AY(AUC) A 0.812, R ASEE IR 7R 70 51N 76.9%
M 72.7%. IfL7E miR-223 ] AUC Jy 0.822, 7 MU AR 55 40 BN 84.6% 1 74.5%.
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BEAL, JATTHE— B AE F 43 A 7 ML CRP Il miR-223 MIEEA12WT6E 77, 45 2R, (L% CRP Al miR-150
BRE LW E ARG G AUC 29 0.928, BUREEANES 5770 A0 96.4%A1 76.9%, i T AR T
MEAEREE 3).

Table 3. Combined diagnostic value of serum CRP and miR-223 levels in prediction of the infections in the multiple

fracture

= 3. M7 CRP K miR-223 7K FEAAISEITN S L MBI R FARARGRER

Lo AUC P 95% CI Cutoff {i REE R

CRP 0.812 <0.001 0.735~0.889 27.614 76.9% 72.7%
miR-223 0.822 <0.001 0.745~0.899 0.665 84.6% 74.5%
CRP + miR-223 0.928 <0.001 0.884~0.971 - 96.4% 76.9%

4. W1ig

BEAE A2 ZE R il TR L, B A B N SR 2 A R R 2 —, B R I 2 R 1
HITERE MBI N3], 2 REBITEERGE IR 2GS RIERNLEEIE, RILT RS MEERE. Ik
IR b, o S BRI DUEAT VERR VP A, R I TR, ROCE 2 R EH EEHE I Eh 2 &,
WEER,  IMIE AR G TR AR 2 PP Tl V2 SRS o 5 R 5 AR 26 B I A Bt 5 ke 7 %
H26E, Horp CRP M PCT 2 4RIEE Z M MR EX[14]. CRP & —F St R E, RBRYLFIR
PESIF I BUBRAR B . YR JORE R A2 5 JL/NIS CRP IR FE 230G ETF, e | s JORE T e, R
SFIEH . EIEIR BRI R 9 CRP WREE, FIW B RSO RE,  FEX 0 B B B I JL gt AT 120 2
RUEE CRP J 2 B TR PR B0 SORE RBEVEAl, 22wk F A R . AR T MG CRP 762 kKM
B E AR5 G R TN E AT VAL, 25 RN, ARJF G 1 B R AT M CRP 22 & T ARG A,
H ROC Hize&s FAEH, [l CRP X 2 KB TG IR G ERREEA — 2 e Wi E, X580 A rm
AR —H[15].

miRNAs & —Fi 2 8/ B 22 MEEFRRA A/ TD RNA 751, sk 530 3° K08 X A
Xt , FHMHIHRE . mRNA 8T R0, MM RS 35K R R RIA . MiR-223 & = E LR 5F 1) miRNA,
Z TR C A RIE T KE miR-223 ML AL, BRI S R AEK IR -1 ZARIGF-1R). A% bt 5 [
F 2C. stathmin 1. H & &M FOXO1A %5[16]. IEFHK, miR-223 7EREEFPT IR B PG EAE 2 %
I, WA E A R 7 SORE TR T R T PE4RIE, miR-223 T AEEILE 2 R 2 IR T IR, 2 -6
IL-18 %[ 17]o miR-223 7E A0 K G5 AE F AR 5] g 2 o R 2 (1) OV 18]. WFFLR B, miR-223 (1)
S FRIE G 2P0 NS I AR B B A O 19] . TERRERAE 2 H, miR-223 ARl 78 ik 25 R (1 13 R
RRIL, 58FRGARGHEYIAR[20]. ABFFTET qQRT-PCR X 2 & V4 & AR FT Y M35 miR-223
AT TR, 455K, miR-223 7EAR GG B 1 35 T R IE KT BT AR dl, S50
AR AR —510] [11]. Bb4h, BATH S L0 ROC Hh4k, WIHZWIKFRATIFE . 45RER, M
7E miR-223 X2 RIEE T B FH ARG RS KA G — E R TN E,  H O BUR R AR 7 B2 38 v T IS
CRP.

R b, A i BB S — 3R AR AT S W, A AE R R = BEAS R IR ) R, X, FRATTAT A
FRBAIRR[21]. FrBARL, RUR AN LA LA EFEFRBEE T2 W . AW Ak — 0 V745 7 1
& miR-223 Fl CRP LA 2K . S5 R3RH, 1138 miR-223 Fl CRP BXA12 Wi (1) S50 B Ay 5 5 45 vy
THR—IRFRMIZEZE R, (2, ARMFEARER/DN, T miR-223 7E2 RIEF A GBI H1EH,
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=
o

FE SR AIFEA kAT 38— 20 (O IRAIE -
B, AWFREGE A IR KBORMESL LTS miR-223 782 AV B AR5 L) B RS, T RE 2 il

B RNEATAR ST RS — NBAERO A IRR BN L miR-223 1 CRP A5 17 A 05 47 B2 W7 0 v
S5
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