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Correlation of serum miR-92a-1-5p and miR-92a-2-5p expression with post-stroke

depression in elderly patients
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[ Abstract] Objective To analyze the correlation of expression levels of serum micro-ribonucleic acid-92a-1-5p (miR-92a-1-5p) and
miR-92a-2-5p with post-stroke depression in elderly patients. Methods A total of 129 elderly stroke patients admitted in our hospital
from February 2018 to October 2020 were selected as the study group, and another 110 healthy subjects who took physical examination at
the same period were recruited as control group. The expression of serum miR-92a-1-5p and miR-92a-2-5p of all the subjects were detected
with quantitative real-time polymerase chain reaction. Hamilton depression scale-17 was used to evaluate the depression in the study
group within 1 month after admission. SPSS statistics 23. 0 was used for data analysis. According to the data type, one-way analysis of
variance or Chi-square test was employed for comparison between groups. Logistic regression analysis was adopted to analyze the influ-
encing factors of depression in elderly stroke patients. Results The expression levels of miR-92a-1-5p and miR-92a-2-5p were significantly
higher in the study group than the control group (P<0.05). In the study group, 37.98% (49/129) patients were complicated with
depression in 1 month after admission. And the depressive patients had obviously higher levels of the two molecules than those without
depression ( P<0.05). Female, National Institutes of Health stroke scale score, basal ganglia lesions, left frontal lobe lesions, educa-
tion level above high-middle school, decreased family support, and elevated serum levels of miR-92a-1-5p and miR-92a-2-5p were risk
factors of post-stroke depression in elderly patients (P<0.05). Conclusion Higher expression levels of serum miR-92a-1-5p and
miR-92a-2-5p indicate increased risk for depression in elderly stroke patients.
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acid, miRNA ) F i 2, A #HF 58 88 miR-92a-
1-5p Fl miR-92a-2-5p TEANARAE £ 35 40 Il il 375 Hh A7
FESER 22K, BINTE miR-92a-1-5p . miR-92a-2-5p $
R GA G B G IR & AEAHSE M ANE A
Y I ARSI 129 ]84 A b B I 110 44 fg
FREARAS Z AR M miR-92a-1-5p .miR-92a-2-5p 323k
BRI E R BHRE T

1 X&57F%

1.1 HARYS

B e M D BE B 2018 4F 2 A & 2020 4F
10 H WG 129 B4R A 3 R AR sR 4, D) 1 E
[ 110 44 filt e Ak 2 g %o REZH, DR 58 40 55
84 1], Lk 45 9] ; 4E % 61 ~78(69. 16+5. 85) % ; 1k
ST 16. 3 ~27.4(23. 12£4. 22) kg/m? ; 3 [F [
A DA e 2R H i 2% ( National Institutes of Health
stroke scale , NIHSS) ¥4 9~15(12.26+1.71) 73 &&
HSTY AR 18 ] ki A 111 415 O
$iE - 5 UL 47 ), 5 PR 58 1], i B ILAE 29 il
FRAETRAE KL 11 51, TR 31 4], B 17 45, A
33 5 TR O 42 9], BRI 55 1] 22 e AR 41 44
LR 94 1), X HRZH 550 71 9], 2ok 39 il 4R
% 61~77(68.82+5.81) % ;AKX BT 5% 18.6~24. 8
(22.79+4.92) kg/m*, 2 2 B H MRS AR AT
TR — R LB, 2 S G E L (3 P>
0.05) , AR o,

PAFRUE: (1) BRI AR G A s WibR e
H 28 3% fi i L 4% 148 ( magnetic resonance imaging,
MRI) 8 HL T ALWTZ 4593 ( computed tomography ,
CT) KAk ; (2) R AH Y0 8 AR  ER i A2, HL
NIHSS 53 >8 435 (3) 4Eily>60 % 5 (4) I A=

HEBRbRME (1) BRAAMARAE 55 (2) BRI R
G MR RGP ; (3) Rl R G TR LA KA
H (D) AFEAERE (5) B E AU LA
1.2 A&

M3 miR-92a-1-5p .miR-92a-2-5p F3iK7KF-H4%
FHEE B 9 ' 2 f: 30 I 53 R 6 W% SN ( quantitative
real-time polymerase chain reaction, qRT-PCR) ¥l ,
Xof A T PR K S KA, BT 4 T A BG4 2 K,
ABESE 1A AR, 2 41838 1 F i Rl
Bz G & Bk 4 ml, R B Trizol 7442 HU AL RNA, DA
miRNA 3357 S & (Fa v MERE AR BB e A A
FRAF], 5245 : MR101-01) #F RNA %% 58 miRNA

S Z5A 4y :37 °C 305 s I 15 min, 98 °C Wi % i il
PG RN 5 min, P2 F-20 CHRAE, K TaqMan 5E
Ff 2% S 3 A W 4% 20 2 V7 ( polymerase chain reaction,
PCR) % [ #& 8K /R BH 2 (b ) A BR 2 A ] X
miR-92a-1-5p .\ miR-92a-2-5p FEATY ¥, J I i 72
95°C LIV 10's,55°C Ui 30 s,72°C ] Wi 20 s, L A7
40 MIEER, DL U6 NS I, R 2722 i
miR-92a-1-5p .miR-92a-2-5p HIAHX} Fe ki, Horp At
=Ct (miRNA) —=Ct (U6), PCR J i 51 ¥ ) %1 i
W1,

£1 PCR RE5|#FFI

Table 1 PCR primer sequence
Gene Primer sequence
miR-92a-1-5p  Forward: 5'-GGTTGGGATTTGTCGCAATGC-3’

Reverse; 5'-CTGATCGATTCTGATTCCAG-3’
Forward: 5'-AGGUGGGGAUUAGUGCCAUUAC-3’
Reverse: 5'-ATCGTTCGTAGTCTAAGGTCTA-3’
U6 Forward ; 5'-TTCGTGAAGCGTTCCATATTT-3'
Reverse: 5'-AAGGTTCTGTCTGATCATGC-3’

miR-92a-2-5p

PCR: polymerase chain reaction; miR-92a-1-5p: micro-ribonucleic acid-

92a-1-5p; miR-92a-2-5p; micro-ribonucleic acid-92a-2-5p.

ARG A gy T oA ebn ™ | R A X
7 2 i AR A rp B R W A | IR | I I
PR S B R 2 8, 1R Y7 I R A5RE 7 d 1
FHVDLE IR WM AR 7 3 ( Hamilton depression scale-17,
HAMD-17) "' % B AT P43 AR 5 (b R A rp s 410
HRBER R AL 27 H8 7 ) ) b oA AR, X A B S
1A A WA AR B AT HUIARIAYTY o A BE
J5 14~ H M HAMD-17 43 % =8 s iy & id b 5 JF
TIAR 35, K HAMD-17 73 %<8 43 I 3 il o ok
HICABER R .

SAEE T BRI AR A R AT AR I &R
o AR RO AR A R R B A IHIARIC
RS fE R AR A R E ILTE miR-92a-1-5p
miR-92a-2-5p FRiK 5 G IR X RIHATI1HT
1.3 SitFERIE

K HI SPSS 23.0 Geit A A T A b, TR
BHAPE PR IEZE (xts ) T, 241 IR LR L R
J5 203K, W FLAR FH SNK-g K6, THECFERELL ]
BOER) Fon, A8 LR X K656, W logistic
[NHAHE ST AR JE AR & . P<0.05
HESHGE XL, THECFOR P LA T VR R R 55
PR o, Horf o' =a/kx(k-1)/2,a=0.05,k=3,
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2 &F R
2.1 2HBFENREME miR-92a-1-5p 1 miR-92a-
2-5p RiEKFLLE

WAL B H ABCSESE 2 R ARG 1A H I
miR-92a-1-5p .miR-92a-2-5p %1k 7K -2 B i &5 T %t
TR PR BB ABES 14 A i miR-92a-1-5p
miR-92a-2-5p Fik K F- B WAL F AR5 2 K,
ZER A FRE L (P<0.05;3K 2) ,

xR2 2AHEENKRFBMF miR-92a-1-5p F1 miR-92a-2-5p
RIKKFERE
Table 2 Comparison of expression levels of miR-92a-1-5p and

miR-92a-2-5p between two groups after admission

(xxs)

Group n miR-92a-1-5p miR-92a-2-5p
Control 110 0. 58+0. 08 0.31+0. 06
Study 129

2nd day 3.61£0.67" 2.54+0.48"

1 month 2.17+0.42"* 1.52£0.29"*
F 1407.28 1292.85
P value <0.001 <0.001

miR-92a-1-5p; micro-ribonucleic acid-92a-1-5p; miR-92a-2-5p: micro-
ribonucleic acid-92a-2-5p. Compared with control group, *P<0.05;

compared with 2nd day in the same group, *P<0. 05.

2.2 HHRAESTHIERA EE NS MF miR-92a-
1-5p #0 miR-92a-2-5p FikEKTLLEE
R BB ABEE 1A~ H WA 49 66 4D
(HARE ) , 80 1 SB35 A& AR ( TSR ) .
TARLH S A B G 26 2 RAABES 1A A 1Lk
miR-92a-1-5p ;miR-92a-2-5p ik /KX 8 & F 70
TEBL B3 2 A3 A B 1 H I miR-92a-
1-5p . miR-92a-2-5p ik 7K V- B AR T A B J5 56
2R, ESWAGIE L (P P<0.05;% 3) .
2.3 ABR/EE 2 XMiF miR-92a-1-5p F1 miR-92a-
2-5p RiXKFEEZEERFMMHXR
AR B 2Pk o b NTHSS 343 KR T 28

o7 B AE N L SRR E S R P DL R R
JGE ST R LT miR-92a-1-5p Fl miR-92a-2-5p $%3k
K-y FRIMARLL, 22 R A G ¥ L (P<
0. 05,35 4) ;logistic ZTCRHMHT &5 R B, Lk A
BB AR PR E G IFMARRfER H R (P<
0.05;%5) .

3 1 it

AR AR N L) — BB, &I ALy
A INZ A B H 2RI R BN
BT AP R A e | R 2 fih ] 8
YRR, 5y S A AW AE L A 5T B 5T A B
LA GG IFIRI & A3 37. 98% , i i Tl
YRGB 31.60% , 3% AT -5 A 5T LS 4
BURZERA G, BFERT G IAR S A b i 1
ORI R, BB AR 5 ) 2 A7 S5 TR 1Y)
FHOGIH 2 LL4R S 1 R B 4 T AR, X ol 3 48 A2 h
BEMHUG B XEKX,

AT IR A A B 5 2 RFMABEE 14
H L7 miR-92a-1-5p . miR-92a-2-5p 33k 7K V-1 HH
BT, A ARG 1 A~ H ZFRKRK
SERIIA AR T ABE G 2 K (P<0.05) , W F4E
A LT miR-92a-1-5p . miR-92a-2-5p & 1k /K
VR Gk, H KR KRR T R R
miRNA VR —JE g/ N ARGt RNA  HE FiAR
GENER R IRE N Y OR: E 8 SN~ I o 3 A VR 1S s D
B, WA WIR I A W2 bR MR 5T
KT miR-92a FE PR I - LA 4 5 A
FNERAL A DT B HEAE R, miR-92a-1-5p Hil
miR-92a-2-5p ¥ )& miR-92a Ft K F % i) £ 2 AL 5
411105 52 408 B A T T UL L 52 380 A K DR
B, T AR A 240 M A T AR U R AL i
# miR-92a-1-5p \miR-92a-2-5p %35 i, HE— Ak
R G G010 A5 DAY 2 4 L i 0 R B A 160 7T AL
V1R 1 KSR A, DR AG FC at AE5A8 ARE T A A8 R

R 3 ERAS LTHERA BE NS M E miR-92a-1-5p .miR-92a-2-5p FTik 7k F bR

Table 3 Comparison of expression levels of miR-92a-1-5p and miR-92a-2-5p between depression group and

nondepression group after admission (x+s)
miR-92a-1-5p miR-92a-2-5p
Group n
2nd day 1 month 2nd day 1 month
Depression 49 4.16+0. 81 2.53+0.52" 3.75+0. 66 1.88+0.36"
Nondepression 80 3.27+0.59 1.95+0.38" 1.80+0. 28 0.94+0. 18"
t 7.198 7.296 23.269 19.707
P value <0.05 <0.05 <0.05 <0.05

miR-92a-1-5p; micro-ribonucleic acid-92a-1-5p; miR-92a-2-5p; micro-ribonucleic acid-92a-2-5p. Compared with the 2nd day, * P<0. 05.
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Table 4 Comparison of possible factors of post-stroke depression in the elderly

Item Depression group(n=49) Nondepression group(n=280) X/t P value
Gender[ n( %) ] 17.235 <0.001
Male 21(42.86) 63(78.75)
Female 28(57. 14) 17(21.25)
Age(years, x+s) 70.25+12. 31 68.49+12.28 0.789 0.431
Body mass index( kg/m2 , Xxs) 23.58+4.17 22.84+4.08 0.991 0.323
NIHSS(points, x+s) 13.69+2. 35 11.38+2.32 5.462 <0. 001
Hemorrhagic stroke[ n( %) | 0.925 0.336
Yes 5(10.20) 13(16.25)
No 44(89.80) 67(83.75)
Ischemic stroke[ n( %) | 0.947 0.330
Yes 46(93.88) 71(88.75)
No 3(6.12) 9(11.25)
Complicated with hypertension[ n( %) | 2.109 0. 146
Yes 14(28.57) 33(41.25)
No 35(71.43) 47(58.75)
Complicated with diabetes mellitus[ n( %) ] 0.125 0.724
Yes 23(46.94) 35(43.75)
No 26(53.06) 45(56.25)
Complicated with hyperlipidemia n( %) ] 0.183 0. 669
Yes 12(24.49) 17(21.49)
No 37(75.51) 63(78.75)
Occipital lobe lesions[ n( %) ] 0.013 0.908
Yes 4(8.16) 7(8.75)
No 45(91.84) 73(91.25)
Parietal lobe lesions[ n( %) ] 0.009 0.924
Yes 12(24.49) 19(23.75)
No 37(75.51) 61(76.25)
Temporal lobe lesions[ n( %) ] 0. 060 0. 806
Yes 6(12.24) 11(13.75)
No 43(87.76) 69(86.25)
Frontal lobe lesions[ n( %) | 0. 037 0. 847
Yes 13(26.53) 20(25.00)
No 36(73.47) 60(75.00)
Radial crown lesions[ n( %) ] 0. 000 0. 986
Yes 16(32.65) 26(32.50)
No 33(67.35) 54(67.50)
Basal ganglia lesions[ n( %) | 13.749 <0.001
Yes 31(63.27) 24(30.00)
No 18(36.73) 56(70.00)
Left frontal lesions[ n( %) | 19. 817 <0. 001
Yes 27(55.10) 14(17.50)
No 22(44.90) 66(82.50)
Right frontal lesions[ n( %) | 0.083 0.773
Yes 35(71.43) 59(73.75)
No 14(28.37) 21(26.25)
Smoking history[ n( %) ] 0. 054 0.816
Yes 20(40.82) 31(38.75)
No 29(59. 18) 49(61.25)
Degree of education[ n( %) ] 10. 637 0. 001
Above senior high school 37(75.51) 37(46.25)
Senior high school or below 12(24.49) 43(53.75)
Family support( points, x+s) 8.32+1.47 7.51+1.33 3.225 0. 002
miR-92a-1-5p (x+s) 4.16=0. 81 3.27+0.59 7.198 <0.001
miR-92a-2-5p(x+s) 3.75+0. 66 1. 80+0. 28 23.269 <0. 001

NIHSS: National Institutes of Health stroke scale; miR-92a-1-5p : micro-ribonucleic acid-92a-1-5p; miR-92a-2-5p: micro-ribonucleic acid-92a-2-5p.
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Table 5 Multivariate logistic regression analysis of risk factors of post-stroke depression in the elderly

Influencing factor B SE Wald X* P value OR 95%CI
Female 1.532 0. 483 10. 061 0. 000 4.627 3.276-6.276
Increased NIHSS 1.859 0. 544 11.678 <0. 001 6.417 4.937-8.182
Basal ganglia lesions 1.635 0. 681 5.764 0. 004 5.129 2.132-7.648
Left frontal lesions 1.528 0.526 8.439 0. 001 4. 609 3.277-6.251
Education level above senior high school 1.651 0. 638 6.697 0. 002 5.212 4.017-7.393
Lower family support 1.565 0.617 6.434 0. 002 4.782 3.184-6. 285
Increased miR-92a-1-5p 1.549 0. 437 12.564 <0. 001 4.767 2.372-6.855
IncreasedmiR-92a-2-5p 1.736 0. 471 13. 585 <0. 001 5.675 4.035-7. 861

NIHSS: National Institutes of Health stroke scale; miR-92a-1-5p: micro-ribonucleic acid-92a-1-5p; miR-92a-2-5p: micro-ribonucleic acid-92a-2-5p.
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