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UGEE] B BI85 20k B vk 26 b (ATS) £ 3 1L i/ RNA-24 (miR-24) Fl173/)s RNA-29h
(miR-29b) FiR /KT B H X ph A ThEE TG (IO, ik RARTIEMIR ik, 82017 1 A 1 HE
2019 4F 3 A 31 HAEMTT A RERMZNEHIOAT 170 BI324E AIS 8%, HE2 R Rankin 3% (mRS) 10
BHE I NMZ DRI B A4 (mRS W4 <2 43,105 i) FIFUE A R 4L (mRS 75 >2 43,65 1] ); K38 55 [ [ 57
TERFFE B R (NTHSS ) W05 00 a2 BE 2H (NTHSS $E43 <5 43,50 4], HEE2H (NTHSS $E43 5 ~ 20 47,
76 ), EE AL (NIHSS 153 >20 43, 44 ), EEBEFIWIARE 65 fil{4k 1E 5 B e T4 . SR SCaT 2t
TE i U 5 - BTSN (RT-qPCRO)KE I ML miR-24 . miR-29b 283k 7K -, 250152380 TAEFHE 2R (ROG),
ML miR-24 . miR-29b FEIk/K X EAF AIS A PR TIEE TS A R AT E ; 2R Pearson AHIGHE /31t
HAE AIS BTG miR-24 . miR-29b 235 /K V-5 NIHSS . mRS ¥E/r AR EE, 58 AIS 41 135 miR-24 .
miR-29b ZE75 147 B A T FE X BEZH [ miR-24(27°%):0.64 +0.17 [ 2.18 +0.85, miR-29h(2744").0.72+0.21 [t
3.05+0.96,%] P<0.01 ), 5/ B4 HE M miR-24 . miR-29b F3k 10 BAR T-Hi5 BAT2H( miR-24(2744%),
0.20+0.05 [£ 1.16 +0.48, miR-29h (27%%) . 0.18 +0.03 [t 1.41+0.56,3) P<0.01 ), FJE 4 HEH M1 miR-24 .,
miR-29b &k W] AR T4 18 20 AN b 4H ( miR-24(274%%):0.13 £0.02 [£ 1.30 £0.51, 0.56 +0.14, miR-29h(27* ).
0.09+0.01 kb 1.52+£0.60. 0.62+0.13, 3 P<0.01 ), H.H & 41 k7K B BAR TR 4L (3 P<0.01), ROC Hi
L0 M R, ILTE miR-24 . miR-20b FEik/KSEF E 4 ATS (B E M IhRETS A B AN e (8 M (23 3 0.53 .
0.48, " F WA ROC £ T AL (AUGC) M 0.920 [95% 1] {5 X [H] (95%CI) H 0.861 ~ 0.982 J, B it K T
miR-24 (AUC 4 0.802, 95%CI *}j 0.742 ~ 0.860) 1, # miR-29h (AUC & 0.835, 95%CI “} 0.778 ~ 0.890 ) A Fii
W (Z 850728 6,513, 4.902,34 P<0.05), AU | R 5B 51500 92.0% F1 85.7% . Pearson FHIC/M TR , %
A ATS A IS miR-24 . miR-29b Fik/K -5 NTHSS #F43 (r 50510 —0.758 . =0.794), mRS #F43 (r {5051 M
-0.817, -0.860) ¥ 5L i FHAHSE (3 P<0.01). £ [fil#E miR-24, miR-29b Fih/K P55 H4F ATS HE M2
REBLITR AN 2 I RE U ARG, AR AR ATS B M2 REWS B — & WM.
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[Abstract] Objective To investigate the expressions of serum microRNA-24 (miR-24) and microRNA-29h
(miR-29b) in elderly patients with acute ischemic stroke (AIS) and their neural function prognostic value. Methods
A prospective study was conducted. 170 elderly patients with AIS admitted to department of neurology of Danzhou People's
Hospital from January 1st, 2017 to March 31st, 2019 were enrolled. According to modified Rankin scale (mRS) score,
the patients were divided into good neural function prognosis group (mRS score < 2, n = 105) and poor neural function
prognosis group (mRS score > 2, n = 65). According to National Institutes of Health stroke scale (NIHSS) score, the
patients were divided into mild group (NIHSS score < 5, n = 50), moderate group (NIHSS score 5-20, n = 76) and severe
group (NIHSS score > 20, n = 44). Sixty-five healthy volunteers in the same period were enrolled as the control group. The
expressions of serum miR-24 and miR-29h were determined by real-time fluorescent quantitative reverse transcription-
polymerase chain reaction (RT-qPCR). Receiver operating characteristic (ROC) curve was plotted to analyze the value of
serum expressions of miR-24 and miR-29b for predicting the poor neural function prognosis of elderly patients with AIS.
Pearson correlation was used to analyze the correlation between the expressions of serum miR-24, miR-29h and NIHSS,
mRS scores in elderly patients with AIS. Results The expressions of serum miR-24 and miR-29b in the AIS group
were significantly lower than those in the healthy control group [miR-24 (27*%): 0.64+0.17 vs. 2.18 +0.85, miR-29h
(27%4M: 0.72+0.21 vs. 3.05+0.96, both P < 0.01]. The expressions of serum miR-24 and miR-29b in the poor neural
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function prognosis group were significantly lower than those in the good neural function prognosis group [miR-24 (27*%%):
0.20+0.05 vs. 1.16+0.48, miR-29b (27**%): 0.18 +0.03 vs. 1.41+0.56, both P < 0.01]. The expressions of serum
miR-24 and miR-29b in the severe group were significantly lower than those in the mild and moderate groups [miR-24
274 0.1340.02 vs. 1.30£0.51, 0.56 +0.14; miR-29b (27 *™): 0.09 + 0.01 vs. 1.52+0.60, 0.62 +0.13; all P < 0.01],
and they were significantly lower in the moderate group than those in the mild group (all P < 0.01). ROC curve analysis
showed that the optimal cut-off values of serum miR-24 and miR-29b expressions for predicting poor neural function
prognosis in elderly AIS patients were 0.53 and 0.48, respectively. The area under ROC curve (AUC) of the two combined
prognoses was 0.920 [95% confidence interval (95%CI) was 0.861-0.982], and it was significantly higher than that
of miR-24 (AUC was 0.802, 95%CI was 0.742-0.860) or miR-29b (AUC was 0.835, 95%CI was 0.778-0.890) alone
(Z values were 6.513 and 4.902, respectively, both P < 0.05), with sensitivity and specificity of 92.0% and 85.7%. Pearson
correlation analysis showed that the expressions of serum miR-24 and miR-29b were negatively correlated with NIHSS
score (r values were —0.758 and —0.794, respectively) and mRS score (r values were —0.817 and -0.860, respectively) in
elderly AIS patients (all P < 0.01). Conclusion The down-regulated expressions of serum miR-24 and miR-29b are
correlated with the severity degree of neurological impairment and neural function prognosis of elderly AIS patients, and
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the two combined have certain value for predicting the neural function prognosis of elderly AIS patients.
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1.2 AR RIS B AR TR, 2R B
B2 B3 2 e (RIS £ 2017-116), F 3R AT
XoF A N e 0 M 7] 3
1.3 5 vE  RPEC R Rankin 3% (mRS) PF4>

TN B BRI US 7, mRS T2y <2 394
ABE BRI, >2 EMATUE AR RAEE
] 37 AR A9 B A P 3R (NTHSS) PR A H 35 1)
PRI EE B TR, NIHSS P43 <5 43 Wik g ph 22
NS CRREL), 5 ~ 20 43 o 3 i 25 T B gt
(), >20 43 HE P2 D e s (F L),
1.4 WEHEIR SOk

141 —BEERE ISR AR ALS BE IR ARl
PRHE R (BML), FERIB | BEA: s LR A BT 90
R (HR), ML =B HI (TG, SAREEE(TC), =%
FERR I (HDL) AR B2 fE 8 1 (LDL) 4§,

1.4.2 [ miR-24 . miR-29b &3k /KFA : AIS H
HTABE R R T A XY IR A B K
5 mL EFAMPEGIY L T, ZIREL 15 min
Ja B EVE WL A 1 mL 32 5G] (TRIzol), F =70 C
TIRAE . R SE S SN f S 57 - SR Bl SN
(RT-qPCR) K53l ifiL 3 miR-24 . miR-29b 63k, 514
Bt 54 1 26 [H Invitrogen A W58, §7 14 20
KRR 20 ul: 519 AREF Mix (20 X ) 1 ul., TagMan 3
IR (2) 10 L, 5579 ¢DNA 1.33 ul., &
WIRHEIK 7.67 uLo 43454 : 95 CHIZEME 10 min,
95 CAME 155, 60 CREM: 60 s, P47 45 MEFR. LA
U6 NS, K 274 1414 miR-24 . miR-29b (¥
FIRKF .

1.5 GEit2f ik 2R SPSS 20.0 HF 43 b B
TR R R IES S, DI + brifE2E (+s) &
T, 2 R BE L BER B 5 2240, AL ) 9 5 L AR
FH SNK-q K555 5 PR ST REAR B8 LR F A « K
5o THEURRLLLIE S (%) Fow, 4l a) He R
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xR 2 TARRHIEfZ (ROC), 40 HT 1l
i miR-24 | miR-29b FiR/KFXf EAE AIS FH ML
DIfeHa A R B E, ROC iZe Ml (AUC)
FLBCRH Z Ko F AR ] AH DGR Pearson AH
KT P<0.05 MESAHGIE L.

2 & B

2.1 R IR ATS 4 — PRI HLER | ALS 4
LN 170 1) 83, o B 1k 116 ), 22 1k 54 491
HEWS 65~ 87 %, -1 (75.84+6.72) %, filt FE X IR
AN 65 PIRKIE & 2, b Bk 42 1], Zotk:
23 ] ; AF % 65 ~ 84 %P1 (75.30+6.18) %, 4
— R b 22 R G E R L (M) P>0.05), B
Ak

2.2 fEERXTIRZS ATS 41 IHE miR-24 . miR-29b
IBHEHE (1)« AIS 1A I miR-24 . miR-29b &
TRIKAF- 27 ARG T X R4 (34 P<<0.01)

R1 BREKERE (BRXRE) 5ZF AIS BF

(AIS 48) ;&5 miR-24. miR-29b FiEKFELLE: (x +5)

2151 BPEC(H)  miR-24(27*4%)  miR-29b (27%4%)

fRERRE X HE A 65 2.18+0.85 3.05+0.96
AIS 41 170 0.64+0.17 0.72+0.21
tfH 11.783 13.415
Py < 0.001 < 0.001

TE: AIS bk Bl P A< 1, miR-24 43N RNA-24, miR-29b
At/ RNA-29h
23 FUEARSHE RIFHIRIRGORHEE (R 2)
170 FI£4F AIS & L DIRE TS A R 65 fi], 7l
J& BLAF 105 #i. G AN R4 NIHSS . mRS ¥4
P TS R4 (34 P<0.01) 5 P2 f8 3
PR AR L BML, JERIPNS | O P Bl | R L | iR
W5 HR . W46 i (SBP), &7 5K J& (DBP)., TG TC.,
HDL & LDL 22 B3 e gi it 5 X (3 P>0.05),

24 FE AR 55 B4 0% miR-24 . miR-29b
FIRIKE LB (36 3): TR AN R 4H AR 4 17 miR-24
miR-29b kBl AR T HiE R iF4 (¥ P<0.01),

®3 HAETMERIFESTEAREEE AIS BE

135 miR-24 . miR-29b FiEKFEELE: (x £5)

20 51| BE () miR-24(274%")  miR-29bh(2744%)

T R 2 105 1.16+0.48 1.4140.56
TJEAN R4 65 0.20+0.05 0.18+0.03
{8 8.527 10.316
P < 0.001 < 0.001

VE T BRI R Rankin BEZ (mRS)IESM< 243, BUS A K41
mRS P4 >2 435 ATS y ZEBUm R A o, miR-24 R730/N RNA-24,
miR-29b S {#/N RNA-29b
2.5 A[FEIRPZE D RESFE R A B LTS miR-24
miR-29b FEIAKFHLEL (3 4) 2 170 B4R AIS B3
dhiREE A 50 51, R 4H 76 ), TR 44 ), R JE
ZH M7 miR-24 . miR-29b FIA7KF 35 B AL T
ZH AR R4 (¥ P<0.01) ;3 B BEAL IS miR-24 .
miR-29b FKAACE I BAL TR (3 P<0.01),

F4 TEMEDEHREESAZE AIS B

135 miR-24 . miR-29b FRiEKFEELE: (x £5)

25 51 BPEC(H)  miR-24(274%) miR-29h (2744¢)

i 50 1.30+0.51 1.52+0.60
rhji e 76 0.56+0.14° 0.62+0.13°
i Y] 44 0.13+0.02%" 0.09+0.01 "
F1E 4.985 7.204
Pt 0.008 < 0.001

T R S R [ 3T DA S BE A HR i % (NTHSS) P43 <5 47,
FREZH NIHSS 943 5 ~ 20 43, B 2H NIHSS 343 >20 435 AIS &bt
B2 AT, miR-24 M RNA-24, miR-29b S f#/N RNA-29b ;
LR L, AP<0.01 ; 5ELE, PP<0.01
2.6 IL}% miR-24 . miR-29b FiA /KX ZAE ALS £
FAZDIRE TS AN B A AR (2 55 & 1) « i
75 miR-24 . miR-29b FEik /K F-FRINZAE ALS £

R2 MEDETRERFASTRAREAZE AIS BE AT LR

sk R RFE BUaARA il P s WG RFH  BURARYA e PG

(n=105) (n=65) (n=105) (n=65)
B (%)) 69(65.7) 47(723)  0.805 0.370 || HR (¥X /min, x+s) 0538+7.20 96.75+7.46 0.830  0.429
A (%, v ts) 7540+6.80 7620+6.50 0.907 0.329 || SBP(mmHg,x+s) 145.40+10.36 147.15+10.50 0452  0.748
BMI (kg/m®, x +5) 23174224 2325+231 0618 0.602 ||DBP(mmHg,x+s) 86.35+7.32 87.30+7.50 0.670  0.563
WEbRR L (1] (%)) 28(26.7) 20(30.8) 0333  0.564 || TG (mmol/L,x+s) 1.63+0.64 1.68+0.55 0813  0.450
MRS (1 (%)) 32(30.5) 25(38.5)  1.149 0.284 || TC(mmol/L,x+s) 5.14+0.53 547+0.58  0.890  0.369
T (] (%)) 13(12.4) 10(154) 0310 0.578 || HDL (mmol/L, x+s) 1.78 +0.54 1734040 0.769  0.470
FRIMAESE (6] (%))  46(43.8) 26(40.0) 0239 0.625 ||LDL(mmol/L,x+s) 3.36+0.42 3.67+033  0.820 0435
D EEs (] (%)) 16(15.2) 14(21.5)  1.097 0295 ||NIHSS ¥4> (43, x+s) 10.70£320  18.40+3.70  9.715 < 0.001
WA s () (%) ) 34(32.4) 19(29.2)  0.186 0.667 || mRS 4> (4, x+s) 1.45+0.30 420+0.60 10.820 < 0.001
s (1 (%)) 48(45.7) 33(50.8) 0411 0.521

TS BLUFZH R Rankin 5528 (mRS)ITAr < 2 4%, TG A B 41 mRS T4 >2 435 ALS S 2Bl M iAo, BML R T 850, HR J00g,
SBP e, DBP SHEFIKIE, TG A =Bt H i, TC M EMHFEEE, HDL S EIR & 1, LDL AR NG 1, NIHSS 35 [ 7 A6
A% 5 1 mmHg=0.133 kPa
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ZLDIRE T A B0 S5 A BT (53971 0.53., 0.48,
miR-24 5 miR-29b BX&FN A AUC I 2 K T H
R (7 {E453 50k 6.513, 4.902,1) P<0.05), HAf
JRRRE | RESEBE SR 92.0% F1 85.7%

*R 5 IMi% miR-24. miR-29b FiAKTEXTZE AIS BE

MZIhEEFUE A R BT MHE

Eii AUC (95%CI) AW E BUREE (%) FR5EE (%)
miR-24  0.802(0.742 ~0.860)%  0.53 79.6 75.4
miR-29b 0.835(0.778 ~0.890)*  0.48 84.0 717.6
BEAHEFR 0.920(0.861 ~0.982) 92.0 85.7

febr PHEETINCE (%) PATETIE (%) PHEERISKEE  BATERISL
miR-24 78.0 77.8 3.236 0.270
miR-29b 80.5 81.2 3.750 0.206
AT bR 88.4 89.6 6.434 0.093

1 : miR-24 H U/ RNA-24, miR-29b A/ RNA-29b, ALS H
SbEBMPERG A, AUC A2 TAERHIEIZ TR, 95%CI A
95% Tl {5 X 4] ; SBAFERR LLEL, “P<0.05 ; 28 AR T

1.00
0.80 F
0.60
=
1%0.40_ — miR-24
— miR-29b
I AR AR
0.20
1 1 1 1 J
0 0.20  0.40  0.60  0.80  1.00

1 =5

1 : miR-24 Hi#vN RNA-24, miR-29b “Hi#/N RNA-29b,
ATIS Syt A, ROC #h2R R 3238 TAEERAE Hh 2k

1 I35 miR-24 miR-29b FFR/KFHMWEAE AIS £
MZUTRETUE S B Y ROC R4k
2.7 I7E miR-24 . miR-29b 357K F- 5 NIHSS . mRS
PR AR S (& 2) « 24T ALS FH LT miR-24 .
miR-29b 357K 5 NIHSS . mRS PE4- 14 12 i 2 11
I (34 P<0.01),

n=170 5 n=170
r=-0.758 r=-0.817
- P<0.001

P<0.001

8]
=
-~

[
w

<o

NIHSSERSy (47)

mRS¥E5 (57)

[

NIHSSEFS> (4))

3 W it

ATS J& A5 AT UL B4 v AR e 28 22 495 148
Wi, RATE SN | N DR ZE L S kR AR AL AR ALS
F 5 2 A B AR TR B T EAVE Y. miRNA 2
— KRN 18 ~ 25 AT R 4L LAY P R B
LA RNA 43 F, ol s e LR 1 ik, 2 505
Bl ATS () — FR 505 = 9 B i R W]k T
AIS FFERR" . BFSE W], miRNA 25 W 20 i o1
FEJT(ECM), P85 BELR P4 200 J6 00 7~ 90099 10285 ) B
Tfie 55 1l A8 T 58 LA K ) Sl K o) A R 16 B B 1) B
BRI 2L, I HLAE s 2 e3R8 = Kokt R &
it N S R P R AR EAE A, S AIS BRI T
PO X g RS R IR, AIS 2 R 3
KB miRNA T ES 5 RAMEA T 0 R P9 Rz 41 i
THREZE AL, 12 2k 3 ik s R B 1k BBk f T B 5 i 2L
MG A & . TR SRR, miRNA ]38
B3 ARG AR S R 31 A G X i
mRNA o FHLiE # mRNA 1811, 2 53 ALS 19958
FAE B AR, AN Sk oK RERE Ak | A 7K ek R i ke . /
BEVER R,

AR R, AIS 4L 17 miR-24 . miR-29b
FEIR KO- S5 B S AIG T A B X R AL, 42 7R miR-24 &
miR-29b F£IK T FES 5 AIS & A& . AHFSE
HI 2 DI RE TG AS A4 AIS B34 1T miR-24
miR-29b F ik KF- B BAR T ¥l f5 R 454, B2
AE 458 ™ B, miR-24 . miR-29b 357K F F i
B . $E/R M7 miR-24 , miR-29b #3854
AIS e M T RE TG AS R UIAR G, HLAE I me
A ALS B M A TR BN B, A S O W AR
AIS HF 1 M R B RS . Gacon 251
AIBFFE R W], miRNA &L 0k 0y F 2 1 A 1,
55 AIS () & % g AR O It R T0 | 128 K
STEAEEZE Y., Wu %‘( mﬁﬁ?‘iﬁfﬂ, miRNA Fik

n=170
r=-0.794
P<0.001

n=170
r=-0.860
P<0.001

mRSIF5 (4r)

—_

0 0.25 0.50 0.75 1.00 1.25 0

miR-24 (2-44¢) miR-24 (2744¢)

0.25 0.50 0.75 1.00 1.25

0 0.30 0.60 0.90 1.20 1.50 0
miR-29b (2742¢)

0.30 0.60 0.90 1.20 1.50
miR-29b (2744¢)

T AIS &S PR A, miR-24 i)y RNA-24, miR-29b K i#/]s RNA-29b,
NIHSS 3% [ [ 57 TAEBFEBEA Pt %, mRS M R Rankin 13

2 BAE AIS BFILTE miR-24, miR-29b 327K -5 NIHSS. mRS FEAHHAH M
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5 A rh R ol 2 T RE B ARURR A O, AT R PEAL
ALS P2 B ™ EFE B B A ) 2F Fe hn . ARBFIEE—
A0 ROC #2434 S 7R, 178 miR-24 ., miR-29b
FIRACETMEAE ALS BE ML IIRETUE A K i
FERR T 23 50 0.53 . 0.48, — A I iy AUC
K, AR B AR S B A v A B T e T
A AIS R M RETUS A K A HERA T . BFoT e,
miRNA I3 7K VAT SR Bl BT ) & A= &, A AT fig
Ve R W7 2P IR PE B T 7R LE AR S ) Zhou
I Zhang "7 BT B, KAE AT L miR-24 234 ]
AR T fd B RS, HL S NTHSS 37435 b ¢, 1]
AE 2 i A A8 L 2 W i A W hn i, O 7Tl I A
BRI AL BT A . Zhang 55 S IRESY R IR, Ak
IR AE £ LT miR-29b & iA 7K BH S A1 T e X}
M3, HIRERE S TUE A RAT I, AT R Sk i
FESE R FUG bR AR TR AL, INA RS R, 3
53 miRNA 7E AIS 83t A7 22 R 3K58 , 3X 4L miRNA
FEVEAL ATS FEE Ao 17 ™ R DA S T e 22 T i
P4 h AT A, R AIS VAT TR
NIHSS 432 H i b b i A w26, AU
AT T VPA i 7 v B3 0 A 2 D) RE B R B, 38 T
8 A PEA G 2 i 83 TR TP AR o mRS 43T
FPPAk AN A H BB TE H TG sl A AR R B s
R, HAS b ey, d A R e ™ o, 0 i
AWFSE UG A B 4H NIHSS A2 mRS 343100 i 5
TG REFH ; A AT R, 2 4F ALS 57 1M
5 miR-24, miR-29b Fik7KF-5 NIHSS. mRS ¥4
YR B S UG, i — 2B UL miR-24 . miR-29b
FERKF R 5 BAE AIS BB 2 I e Bl AR K
P2 D RE T 2 VIAR G, AT AR R IO 2 4F ALS (8%
PATIRE TG AN R ERR S

Zi F R, M3 miR-24 . miR-29b Fik/KFF
JA 5 B4R ALS [BE PR D Re sl 2 A 22 D g T
JE ARG, AR T A (B 5 AT R A T
A AIS BE ML IIRETUS A R AE bRy, It n]
RE AT ALS MG RIGYT SR it LB AR A . A<
TSR B ARSE BIR IR AL B — e = Z Rt i
SR ZE 0L, Rk R HARE 22 v R T RE PR AR 5%
HE— I S2 miR-24 . miR-29b Xf #A4F AIS ML
IRe WU I R A (.
FIZERZE A F 7 R R 25 rho
S 3k
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