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W OE. BY Wi SRR B i miR-422a, miR-212-5p K £ 5 A Ao TS 6948 XM, 44T miR-422a, miR-
212-5p 4 A5 WG A B UG A, TTik &SR 2018 4 A ~ 2020 F 6 A LA K Jz’%ﬁ" R IRACE 89 173
A R IR AR A B E (B2 ) Ao R 125 6 & R E (*FIR4 ) , AERBENTHEEL (GCS) a4 sk
Mz 20 (GCS # 4% 13~15 2, 5741) , FEH (GCS #5 9~12 %, 63 61 ) FnE 20 (GCS ¥4 3~8 &, 5341 ) , E I
REER), BRBEREITTEE L (GOS) FoKBE 5 ATERRYA (GOS 4 1~3 4, 6241) F=f/G R4F4 (GOS +#F
47\ 4~5 5, 11140 o M BT A 3K e 7 miR-422a, miR-212-5p & ik, FLA&4A1R) £ 5%, 447 miR-422a, miR-212-5p 5 4]
AP PR i AR 4% % TG 69 % A A& miR-422a, miR-212-5p Tl &5 FUS e, R 4520 iF miR-422a & & & T3 1R
28 (3.02+1.02 vs 0.95+021) , miR-212-5p F AT 24 (1.03+0.28 vs 2.85+0.61) , Z A %t 5 & L (22340,
34544, 3 P <005) . FHE L AF miR422a ik & TP E A2 E A (401£0.13 vs 292+0.66, 2.21+0.12; =11.824,
75.516,3) P <<0.05 ), miR-212-5p F A A& T P B 28052 % 20( 0.84 +0.06 vs 0.97 +0.25, 1.27 +0.04; =3.695,44.512, 3 P < 0.05),
TG R B 4H o if miR-422a ik & FFUS B4 (4.05+0.11 vs 244+031, 22340, P < 0.05) , miR-212-5p & EA&FHS
R 4740 (0.8310.06 vs 1.14+0.21, £=22.340, P < 0.05), £F A %t 5 E L, & GCS 34 (OR=0.825, 95%CL: 0.721~0.945) ,
% miR-422a &k (OR=1.394, 95%CI: 1.194~1.627) , 1% miR-212-5p & i& (OR=0.744, 95%CI: 0.667~0.831) A& &4 VL7 f
s BH TG RRAEREE (39 P < 0.05) . B4 miR-422a, miR-212-5p T4 b AR ARG &4 UG R B9 v & F @AR
#0907, T340 miR-422a, miR-212-5p #9 0.797, 0.775 (7=2.412, 2.561, 3 P < 0.05) , £5if miR-422a it K ik Fe
miR-212-5p FIAH R HAVG A AR E AR BTG A %, STV A TUS TR 09 312 2 M 2 3547
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Correlation of miR-422a and miR-212-5p Expression Levels with
Disease and Prognosis in Patients with Traumatic Brain Injury
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Abstract: Objective To investigate the correlation between the expression of serum miR-422a and miR-212-5p in patients
with traumatic brain injury with the condition and prognosis, and analyze the diagnostic value of miR-422a and miR-212-5p in
the prognosis of patients with traumatic brain injury. Methods A total of 173 patients with traumatic craniocerebral injury
(trauma group) and 125 volunteers (control group) admitted to Heze Hospital of Traditional Chinese Medicine of Shandong
Province from April 2018 to June 2020 were successively selected. According to the Glasgow Coma Scale (GCS) score, the
patients in the trauma group were divided into mild group (GCS score 13~15, 57 cases), moderate group (GCS score 9~12, 63
cases) and severe group (GCS score 3~8, 53 cases). The clinical outcome was tracked, according to Glasgow Outcome Scale
(GOS), the patients were divided into poor prognosis group (GOS score 1~3, 62 cases) and good prognosis group (GOS score
4~5, 111 cases). The expression of serum miR-422a and miR-212-5p of all subjects was detected, and the differences between
groups were compared to analyze the relationship between miR-422a and miR-212-5p and the prognosis of patients with
traumatic brain injury, as well as the value of miR-422a and miR-212-5p in predicting the prognosis of patients. Results The
expression of miR-422a in the trauma group was higher than that in the control group (3.02 £ 1.02 vs 0.95 £ 0.21), and the
expression of miR-212-5p in the trauma group was lower than that in the control group (1.03 +0.28 vs 2.85+0.61 ) , the
difference sentences were statistically significant (7 =22.340,34.544, all P< 0.05). The expression of miR-422a in the severe
group was higher than that in the moderate and mild groups (4.01 £0.13 vs 2.92 +0.66, 2.21 £0.12; t =11.824, 75.516, all P<0.05),
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and the expression of miR-212-5p was lower than that in the moderate and mild groups (0.84 +0.06 vs 0.97 +0.25, 1.27 +0.04; ¢
=3.695, 44.512, P <0.05). The expression of miR-422a in the poor prognosis group was higher than that in the good prognosis
group (4.05+0.11 vs 2.44 +0.31, ¢ =22.340, P < 0.05), and the expression of miR-212-5p was lower than that in the good
prognosis group (0.83 £0.06 vs 1.14 +0.21, ¢=22.340, P < 0.05), the difference sentences were statistically significant ,
respectively. Low GCS score (OR=0.825, 95%CI: 0.721~0.945), high miR-422a expression (OR=1.394, 95%CI: 1.194~1.627),
low miR-212-5p expression (OR=0.744, 95%CI: 0.667~0.831) was risk factors for poor prognosis in patients with traumatic
brain injury (P < 0.05). The area under the curve of combined miR-422a and miR-212-5p for predicting poor prognosis in
patients with traumatic brain injury was 0.907, which was higher than 0.797 and 0.775 of miR-422a and miR-212-5p alone
(Z=2.412, 2.561, all P < 0.05). Conclusion Overexpression of miR-422a and deletion of miR-212-5p were associated with

severity and poor prognosis of traumatic brain injury, and can be used as a potential biological indicator for prognosis prediction.

Keywords: miR-422a; miR-212-5p; traumatic brain injury
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FE UGS 0 LA Sk 28 2H B 52 vt R PR FE 2R 5 1R
FH 2 I 438 R miR-422a 78 201k B i ik 22
TSR R, WA T B, fEm Al
AU FERE AR, miR-422a S S AN A7
AT AT R Y, miR-212-5p 7EM & e 4 i
FihEE, SHMECH K. ZtelEyE il
AR, IR 2T e S MIae Y, B
5T 7~ miR-212-5p ik 5 55 Bl IR PRI Bk & AE
A SR miR-422a, miR-212-5p 75 i 155
HAEH 53D UL, SR EAAE ST 8 1 B I ARG i
95, A DU Gk U £ BB IS miR-422a, miR-
212-5p FRikFA, AP S I A B B AR
Kk, DIBPAIRIRIZIA TR E 4
1 #R5FE
11 SR % AMRELPHRINARETETPE
BE e HZR b 24t vE, H 2018 4F 4 H ~2020 4F 6 H
HE PR B T P s B B A B 173 54 42 ot
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ABER ] YA L 24h, 202 i ik 2 )2 120 CT 2
TNAFAE A Il b it sk, b 55 103 ], &
P70 i, AR 31~52 %, FIARERS 44.15+6.02 %,
HALH . ARG 75 B, S EAE A 55 11,
HiliA% 43 95 P45 05 2 0 . R S A0 ot i 32 f31), i e
A 51 B, PN A 47 B, kR e i 43
i, P B AT Y iR SRR A= EA AR B
Bk E R (Glasgow coma Scale, GCS) 14y, R
i GCS PRI 8 E 7 R RE 4 ( GCS PF43 13~15 47,
5761) , L (GCS PF4 9~12 4%, 63 i) FIEE
FE2H (GCS W43 3~8 4%, 53 ) 7, HEBRbRiE: @D
H 2R PN g N S (B | BT IR 5 TSR
MAAAR; QNI ILER . TREEFINE RELIN. 7

VERE[AII Be TRBE T TSR 125 35 S 3k xof iR
M, BIHEER P RGP, TN A M E TR S,
MEHEIR DL S0 | il B R RGN, B 85 i,
P 40 B, AR 38~60 %, SIS 44.62 +6.51 %,
B ZH AT BRZH 32 i S RIS AR 2 Rl
LHTRVAFIRSFIE ) LB A R 4P (P> 0.05) &
12 BB 53X A TRIzol il 7 ( & ¥ 50 Fi 2k 4
B H A PR 2 7] ) , miRNeasy Kit ( £& [£ Qiagen /A
F]) , TagMan miRNA #5555 & ( 3E[E Applied
Biosystems /¥ 7] ) , iTaq Universal SYBR Green ##
IRAW (J2H BIO-RAD /A F] ) , VeritiPro SEHTE
PCR 1% ( Z¢[H Applied Biosystems A F] ) -
13 % I miR-422a, miR-212-5p #&:: B4
HEE GG SERD (O B2 S H ) SRS bk i
3mlFEA TR, U EERE S 1 20 (4C,
3 000r/min, 15min, F 4% 10cm) -80 CAR AT 15 6o
RT-PCR # il miR-422a, miR-212-5p ¥ ik: TRIzol
3 IR RNA, miRNeasy Kit 4]/ RNA, TaqMan
miRNA 35 5% 5% 48 7] &6 W6 B Aonm /Aag0mm )
50 ng RNA ¥ iy % 5% 4 ¢cDNA, Jill A iTaq Universal
SYBR Green #IRA W, KL E & PCR (G 1T
2748955 [2- (Ctysun —Ct s ) 1 HEAT qPCR FE it
&, 2 AR R SYBR® Premix Ex Tag™ 11 (2x )
1251, dNTP1.6 1, Tag DNA B & ffi 1wl, T
W14 10wmol/L 4% 11, JINFZ I 2% vhilk 2 201,
FLIE 4 95°CAEME 10s,  65°CIB k 20s; 75 °C 1 fifi
15s, i 40 DMEA. 51975 (i b FE A 7 58
i) : miR-422a | i 5°-ACTGGACTTAGGGTCAG
-3’, Fiif 5-GAACATGTCTGCGTATCTC-3’; miR-
212-5p i 5>- ACCTTGGCTCTAGACTGCT -3,
I 5°-GCAGGGTCCGAGGTATTC-3’, B -actin ( HZ)
% 5°-TGTCCACCTTCCAGCAGATGT-3’, Fijif:
5’ - GCTCAGTAACAGTCCGCCTAGA - 3°, fiff 3 &
SEATIRE, 27449 315 miR-422a Fl miR-212-5p AT
ik, W3 WO,

I R 45 JmyiB B BT A AR 3 AR I Sz B 25 700
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BIRG TRIIAE REE | AEr K A T A
WHIAYY, WA FE TR SE BIPLAGE R B
WA INE . mEFLAS L, SLEDE A i CT, %
7 I g AT PR 3 03k TR IR AR FH L BV 22 F R
1697, Uia 30 TR HIAS P £F 05 5% ( Glasgow
outcome scale, GOS ) ™ A ik 461475 H & Fi 1 1
150 RBET s 2 50 WA AEAE, A /N 3 4%
JrERRE, TCHIRATERE ST 4 o WERERRYE, AT
MSTANG s 5 4y WIARIRE AT, SRR, R
i GOS Wi B MG AR 4L (GOS P43 1~3
Iy, 6249, Him RAF4H (GOS $F43 4~5 43, 11141 ) .
1.4 %it$ 54 RS SPSS 25.0 HEATHE T,

THETERAIEL + bRdfEZE (Xxs) Fon, RAHRH
F 0T (PPN R LSD-2 K36 ) sl a7 A
AR AGE, PERILAG] (n) TR, ¥ KE2ER . oo
Logistic 125 (015 73 M B M0t £ 8.5 Pl s A RLAY
fEk R, il #H TEFHEZ (ROC) 4347

miR-422a, miR-212-5p 2 Wi f3 ¢k i 1 i 3 il
IR, DL Z ks ith 4 B AR ) 22 5k . R gk i
a=0.05,

2 #R

2.1 Al4p A, *F B4 ik miR-422a, miR-212-5p
Faked WL 1. AMGALINTE miR-422a ik & T
YL (3.02+1.02 vs 0.95+021) , ZREALTT
2 Y (1=223.340, P < 0.05) , miR-212-5p % ik
T XTI (1.03£0.28 vs 2.85+0.61), ZHHA
Giitefm X (=35.544, P < 0.05) .

22 REAHEEF 2 miR-422a, miR-212-5p & ik
Yodx DL 1, EEAIMTE miR-422a FikE THE
AR, 2R A5 EY (8P <005),
miR-212-5p LR THEAMEREN, 2R EA5
AR (P < 0.05) , FREYLMIE miR-422a %
NmTREA, 2R EA%¥E (P <0.05),
miR-212-5p FILLTREH, Z 7 EA RIS P
< 0.05) .

x1 AEFIETHAMTE miR-422a, miR-212-5p RIFER (xxs, 2727
%A gAY hEq” mEq F i Pl HvQ (D)) 2)vs3)
(n=57) (n=63) (n=53) t P t P t P
miR-422a 221£0.02 292+066 401£0.13 266541 0000 11824 <005 75516 <005 8000 <0.05
miR-212-5p 127004 097£025 084:006  111.028 0000 3695 <005 44512 <005 8953 <005

23 RE TG % # fF miR-422a, miR-212-5p &
Hoks WiE A R AN miR-422a Fik & T 5
BLUF2H (4.05+0.11 vs 2.44+£0.31) , 2R BAH G
2B Y (1=39.486, P < 0.05) , miR-212-5p ik
TG R (0.83+0.06 vs 1.14+£0.21) , 25
HAG G5 (1=11.354, P <0.05) .
24 miR-422a, miR-212-5p 15445 bk Ui 4R 45 & %
Fatgx F  WAR 2. FAER . Pl (E: 0= 1,
1=5), PG (RAE: 1= 3SR, 2= ma
BN AT, 3= A5 ), Bkdbi A 2870 (IR (R 1= R RS Mt b,
2= TR LA, 3= AP, 4= kAR e b )
GCS ¥ 43, miR-422a, miR-212-5p 4§ A Logistic [7]
H R, M EB AR TCOC AR i (o =0.05, oy
=0.10) , 455 BRI GCS PF4r, # miR-422a ik,
Ik miR-212-5p KB 2B AR 7 8 TR A R
FIEKINZE (P < 0.05) .

<2 EimelmEmbNiR 2E USRI Logistic BIJFA2

% B SE Wald/  OR©5%CI) Pl
GCS W43 7.743 0.825(0.721~0.945) 0.009
miR-422a 0.332  0.079

-0.192  0.069
17.661 1.394(1.194~1.627)  0.000
miR-212-5p 0295  0.056 27.750 0.744(0.667~0.831) 0.000

2.5 miR-422a, miR-212-5p M| €] 4% P P s 53 45 &

F e R B M AE >4 ULE 1, miR-422a, miR-

212-5p OB 1 Fo o 5 47 S8 3 T AN R A S
3.21,0.98, {i£k F Al 0.797( 95%CI: 0.731~0.863 ),
P=0.000, f J& JF 7097%, 4 F B 72.07%;
0.775 (95%CI: 0.700~0.850) , P=0.000, #f J& JF
72.58%, HEFIE 76.58%. F#T 0 Logistic 71 Bk
4 miR-422a, miR-212-5p A FMAE, o2k R f
49 0.907 (95%CI: 0.854~0.960) , P=0.000, #H & JE
90.32%, TR 91.89%, T M miR-422a, miR-
212-5p i, 2 HAG AR L (Z=2.412, 2.561,
P=0.013, 0.010) .
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