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ABSTRACT Objective: To study the relationship between serum miR-26a, miR-130a and phosphoinositol 3-kinase/protein kinase B
(PI3K/Akt) signaling pathway and prognosis in elderly patients with acute cerebral infarction (ACI). Methods: 98 elderly patients with
ACI who were admitted to our hospital from March 2020 to October 2022 were selected as the study group, at the same time, 60 elderly
people who were physically healthy in our hospital were selected as the control group. Real-time quantitative fluorescent polymerase
chain reaction (qQRT-PCR) was used to detect the serum miR-26a and miR-130a expression levels, and PI3K and Akt protein expressions
in peripheral blood mononuclear cells were detected by western blotting. Pearson correlation was used to analyze the correlation between
the miR-26a , miR-130a expression levels and the PI3K , Akt protein expressions. Patients were followed up for 1 month after treatment,
and they were divided into good prognosis group (n=55 cases, mRS score <2 scores) and poor prognosis group (n=43 cases, score > 2
scores) according to the modified Rankin Scale (mRS) score. General data of patients were collected, and Logistic regression model was
used to analyze the influencing factors of the prognosis of elderly patients with ACIL Results: The serum miR-26a expression level in the
study group was higher than that in the control group, while the miR-130a expression level was lower than that in the control group (P<<
0.05). The PI3K protein expression in the study group was lower than that in the control group, while the Akt protein expression was
higher than that in the control group (P<<0.05). Pearson correlation analysis showed that the miR-26a expression level was negatively
correlated with the PI3K protein expression and positively correlated with the Akt protein expression. The miR-130a expression level was

positively correlated with the PI3K protein expression and negatively correlated with the Akt protein expression (P<<0.05). There were
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statistically significant differences between the good prognosis group and the poor prognosis group in age, atrial fibrillation proportion,

National Institutes of Health Stroke Scale (NIHSS) score at admission, blood glucose and serum miR-26a and miR-130a expression levels

(P<<0.05). Logistic regression analysis showed that older age, high NIHSS score at admission, high blood glucose and elevated serum

miR-26a expression level were risk factors for poor prognosis in elderly patients with ACI, and elevated miR-130a expression level was

the protective factor(P<<0.05). Conclusion: The elevated serum miR-26a expression level and decreased miR-130a expression level in el-

derly patients with ACI are closely related to the PI3K/Akt signaling pathway, which are influencing factors of the prognosis of elderly

patients with ACI.
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LA ACT B 175 miR-26a .miR-130a 353k 7K T 5 PI3K/Akt
G LTS RR, DN ACT B FI2IR TG 1Y
RS

1 7R 5 J7

1.1 —fg&E#

FEI 2020 4F 3 7 -2022 4F 10 7 KB WiE 1y 98 4 & 4%
ACL B FEAE ISR, Fordh 5 53 4], 2 45 4] 4F 1%y 60~80
A F155(69.04% 7.53) % s AR S 59 i, PRI 59 1] A 3
Tl - = IR 43 ], 1= MR 38 91, BE IR 39 i, 5009 19
s ABeht3E EE L TAMFR A T REE (NIHSS) T4
(12.07£ 2.98)53, GAAFRME : (DFFE S 4 i 2 v
IR TEEE 2018 fEPf 2 R ACL, KA ZE AR <6 h; (2)
HIRERATIERIRYT , B rt-PA # IR I BOAE 5 (3) 4R =
60 % ; (4) B E WM EKIBAGFE . HEBRARIE : (1) A I Btk
R ()T FARBSMI s 3 5 GO E SIS AR
5 (DB THREMEIR B (SN AR IR A i3 2k
SRR . RIAREIR 60 {5 TS BE A (g5 ) ) 47 AAE vt
W, 5 36 ], 4 24 ] 45l 61~82 %, 44 (69.03+ 7.08)
% o PRELME ] AR LA 022 5 (P>0.05) , ¥l ml L, FR e
Z A S OHEARRF AT

12 773

COVRIT T - B ABE AT W A A 48 T4 K
e 0 N PR K I R A R R YT o HEBRIR AR
i J5 S BV TIARIAY T o AEBEIIAIA T4 A b BRI R Sl PR 45 %
FEVAYT o (2)IMLH miR-26a, miR-130a F&i5 7KK - 3 HOx] i
LHARR S B AFFEH T AR 925 17 6 mL ki, 434 2 631l
WHREAS, 1 A3 IMLRREAS L) 3000 t/min B5.0» 10 min, 42 10 cm,
WO BRI 8 T 20 CLRAF . Jlad Trizol YABE UM Y5
RNA, SRH] UL-1000 550t (LSedmas A RA
AR RNA B, miRNA #9555 (00 & A 28 [ ABI 24
A AR oK FECHI R AR R, )UK ZR : 5% miScript HiSpec
Buffer4 pL,miScript Reverse Transcriptase Mix 2 pL,10% miS
cript Nucleics Mix 2 L, RNA £ #z 1 wL,RNase-free water 11 pL,
SRR 20 WL W 45237 C,60 min; 95 °C,5 min,-20 C
PAr a8 o SR SEN PO E 55 WU 0 (QRT-PCR) 246
Il miR-26a ,miR-130a Fik/KF-, ] U6 fE NS . iR
R 244 . 94°C i AR 5 min,94°C30s,60°C30s, %iit 40 4
653 . 5149 %) miR-26a; | Ji#,5-TCCGTTGTTTCAAGTA-
ATCCAGG-3', Tif,5-ATCAACCACACGTCATGTGACT-3';
miR-130a; | Ji%#,5-ACACTCCAGCT- GGGGCTCTTTTCACA-
TTGT-3', Fiif,5-CTCAACTGGTGTC- GTGGAGTCGGCAA-
TTAC-3';U6: [-}if,5-CTCGCTTCGGG- CAGCACA-3', T iif,
5'-AACGCTTCACGAATTTGCGT-3'; DA 2+ @ {3 miR-26a
miR-130a KK, (3)PIBK Akt f BRI - 55 1 43l
WAEA ZEHTBEAL PR S 8 T 045 R VA, SR FH 2 e BN 1
BN PISK Akt 25 b it F3 B9 SR %A, ] PBS ki,
PR BYRIG -80 CLRAF; BULHCE ML 8
T, I 10% 23 PR A Bt e Ve e (SDS-PAGE ) HiL ik 45 min J5 4% 5,
TE 5%BiRE A4 Wik 3%BSA F iR T EH 2 h, {7 I AR B —
B, 7E 4CTHFE LR, TBST ¥k 3 I, 0.5%TBST #ifk—
P, WH 2h, VESJSELE ChemiDoc MP BEKMURAX (S
Bio-Rad A w])BEEAGIN , BERE IR 73 HT
1.3 FRE

AR s 151 2R G SR J A I PR GERE , A4 1 1) AR |
WA s i ERTE SR S IR SRR G i R ) B
i ABE I NIHSS PF43 | b S H [ B il =8 40
B /MRS ROR . R SIGM2- 48 Y (= A e
R ATFRA R A, >R BS-480 4= I s AE AL 73 Ml
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i, R FH 4 Sl 8 43 A BC-5380 (BRI Hii £ < T 7 i
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ABRFRILPA T 8 Bt P B ETEIZAL. P 0-42
a3, 3RO R, Bl R D R E
1.4 FEH

A 24 ACLEH M BEE LA 112 = A )7 AT 1A Bl
U7, AR R Rankin 53 (mRS) VP4 XI5 #E4TIFAS | 1%
RWEIREN -0 73 SERTCAEIR ; 1 70 S A REAR , (HTEH]
RIIRERLS , BESE LT A H O TAERILET 2 7 RS A
RESE MU R IT A 1 8, (AAH R BIRENRE A S A9 H W 45553
I3 BRI - 7 R By (B RESNSL AT AE 54 o3 E REAR K
ANFERSTATHE , FH ARG B Bl 5 S 73 B R BMA, IR
EJCAE, HR AR e OB 5 6 23 - SET- HP Py <2 708

W R, 0 >2 s RBUE AR . LA mRS 743 <2 Z1E R i
Ji RAFAH (n=55 f41]) , i3 > 2 43-VE RGN B 20 (n=43 i),
L5 GitE A&

K% SPSS26.0 %A/ Hr K4 , miR-26a . miR-130a FEik /K
ARV ORI (vt s) R, R RS M 0 SR HEOR R
(%)Fn , K «* K1 ; Pearson #5543 miR-26a . miR-130a
FRiIKAF5 PIBK Akt £ [ R IMAHEME:, Logistic [Ml 45181 5347
AR ACT BETRRIMA R, P<005 FnZEFAaST L.

28R

2.1 HxRAJFEAME miR-26a.miR-130a FTixKF L EE
5T 41 100 %5 miR-26a 23k 7K -5 F X B4, miR-130a 3
IR T X RRZH (P<<0.05), WL 1,

* 1 A TRAME miR-26a, miR-130a FIEKFELLB (v 5)

Table 1 Comparison of the serum miR-26a and miR-130a expression levels between the control group and the study group(xt s)

Groups n miR-26a miR-130a
Control group 60 1.04+ 0.36 1.69+ 0.26
Study group 98 4.59+ 1.78 1.01+ 0.13
t -15.241 21.841
P <<0.001 <<0.001
2.2 FARAE . JTHRE PI3K Akt EAFRILILE TR (P<0.05), W2,

BFE 2 PISK 2 (1206 i AIE T 0 BT, Akt 26 1123 F

£ 2 HERASHRA PBK Akt BARIKLE (2 5)
Table 2 Comparison of PI3K and Akt expressions between the control group and the study group(x+ s )

Groups n PI3K Akt
Control group 60 1.48+ 0.12 1.22+ 0.18
Study group 98 0.15+ 0.09 15.17+ 3.29
t 79.246 -32.773
P <0.001 <0.001

2.3 miR-26a,miR-130a FixKk T 5 PI3K Akt T HFRIZHHEX
51T
Pearson &M #7178 , miR-26a FE3k /K5 PIBK & 4

EF¥ (P<0.05),

RIKFEGML, 5 Akt HEA KBRS
ERIEAR, 5 Akt EH

miR-130a k7K F 5 PBK &K HFEk
FREEMAX(P<0.05), W3,

& 3 miR-26a,miR-130a FixkT5 PI3K Akt T AR IEEXEDHT

Table 3 Correlation analysis between the miR-26A and miR-130a expression level and the PI3K and Akt protein expressions

miR-26a miR-130a
Indicators
T r P
PI3K -0.489 <0.001 0.544 <0.001
Akt 0.513 <0.001 -0.460 <0.001

24 ZF ACI BETEHEAERS
T RS PR AN KA i T &7 ke IR A
SRR SR R LT e L B e o L B [

Hl =S /RS A REOT I L, 2 RS R E
SL(P>0.05)  PRALFEARIA | G & b A BERT NIHSS #7453 | b
J% M7 miR-26a miR-130a 23k /K -5 A B Giit2r X
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(P<0.05), W# 4,

R4 25 ACI BEMEHERZS T
Table 4 Univariate analysis of prognosis in elderly patients with ACI

Good prognosis group

Poor prognosis group

Clinical data X/t P
(n=55) (n=43)
Gender[n( % )] 0.093 0.761
Male 29(52.73) 24(55.81)
Female 26(47.27) 19(44.19)
Agel(years, x£ s) 66.35+ 5.45 72.47% 6.59 -5.031 <<0.001
Smoking history[n(% )] 0.772 0.380
Yes 31(56.36) 28(65.12)
No 24(43.64) 15(34.88)
Drinking history[n( % )] 2.925 0.087
Yes 29(52.73) 30(69.77)
No 26(47.27) 13(30.23)
Systolic blood pressure( mmHg, x+ s) 141.86+ 17.96 144.90+ 19.17 -0.807 0.422
Diastolic blood pressure( mmHg, x% s ) 81.57+ 10.76 83.02+ 10.91 -0.658 0.512
Combined basic disease[n(% )]
Hypertension 26(47.27) 17(39.53) 0.587 0.444
Hyperlipidemia 23(41.82) 15(34.88) 0.489 0.485
Diabetes 22(40.00) 17(39.53) 0.002 0.963
Coronary heart disease 13(23.64) 9(20.93) 0.102 0.750
Atrial fibrillation[n( % )] 5(9.09) 16(37.21) 11.333 0.001
NIHSS score at admission( scores, x+ s ) 10.71%£ 2.40 13.81+ 3.26 -5.422 <<0.001
Laboratory indicators
Blood glucose( mmol/L, x* ) 6.14% 0.40 7.97+ 0.53 -19.484 <0.001
Total cholesterol( mmol/L, x* s) 4.65+ 1.36 4.66x 1.42 -0.035 0.972
Triglyceride( mmol/L, x£ s) 1.48+ 1.26 1.57 1.30 -0.346 0.730
Platelet count(x 10%L, xt s) 209.45+ 54.88 217.53% 55.41 -0.720 0.473
White blood cell count(x 10%L, x* s) 9.98+ 2.10 10.35+ 2.17 -0.853 0.396
miR-26a(xt s) 4.25%+ 0.96 5.03+ 1.03 -3.866 <0.001
miR-130a(xt s) 1.18%+ 0.20 0.79+ 0.11 11.492 <0.001

25 Z2F ACI EETENSEELSH

LI 4 v P<<0.05 B 5580 & b VRIS L ABERT NIHSS $45
M%7 miR-26a ,miR-130a 1E 8 B 48 &, WIE L% 5. Li&
A ACH B E TS 00 R R & (FUS A R =1, BUs R =0),
Y4 A Logistic FIEBIR AT, S5 WA, F#d Rk, ABER
NIHSS 43 55 | MU =5 K 0L 7 miR-26a 2 kKTt k2
AE ACI B3 TS AN R AYAE R K 2, miR-130a ik K F- 70
HARPHZE (P<0.05). W3 6.

3 Wig
ACH Ry 2 MEB i M , SR EE R 20056 R
BLIEE N S, VA o B R 9 1 i 20 U I 300 T 1

FREPR 4 Hh A PO AR TR U AT AR R i e i
Sk X5 O ZE T REMERR . i T ACT IR RZ N
RN LRI 5 SR DI REIR T , A mT BE G0 5 52 &
SEWA RGP SEIN-E4F ACT RS UM Hh IS5 0 A
R , AT U A e A Il ROC TR R YT S i UG
SO A 2R 1 AN I, A 8 T i s LA D S A 4
BB UG AA TR A ER R
miRNA J7 573 12 B 5 -5 403 9 00 e S R 45 4, 7
HRAIETE A e rh AR E AR I, BESE B, miRNA
SZHMAERKE MMEE R, —2 miRNA FKikKF22 1L
S 2 RGN A G, R B 1 7 AR, miRNA 731
AE I 00 57 e, (AT ZH 2 b miRNA KKK 5 1L 7% miR-
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Table 5 Variable assignment table

Variable Assignment
Atrial fibrillation No=0, yes=1
Age Continuous variable

NIHSS score at admission
Fasting blood glucose
miR-26a

miR-130a

Continuous variable
Continuous variable
Continuous variable

Continuous variable

R 6 ZF ACI BETRHNESERD T
Table 6 Multivariate analysis of prognosis in elderly patients with ACI

Variable B SE Wald »* P OR 95%CI
Older age 0.836 0.229 13.354 <0.001 2.306 1.734~4.249
High NIHSS score at admission 0.737 0.248 8.808 0.003 2.089 1.237~3.273
High Fasting blood glucose 0.842 0.219 14.833 <0.001 2.320 1.828~4.305
Elevated miR-26a 1.007 0.285 12.487 <0.001 2.737 2.001~6.114
Elevated miR-130a -1.791 0.183 95.553 <0.001 0.172 0.118~0.266

NA FiE/KTF—2, miR-26a 1] Z 5152 s I8 o & &, H
FEIRAKT- 5 A A KA I YE T4 96 RY; miR-130a J&—Fhdt I
A UG SR R, LR ARKOT 55 R e il P v B R TS
FIASER, AT BnIFEE 4 1M 7 miR-26a Fek K F-m T4
ME2H , miR-130a FEIX K AR T Xt R4, H £ R &40 R 3%
miR-26a F}55 R & 4F ACT B FilG A R A& [N 2, miR-130a
T A HAA R E, R E miR-26a,miR-130a A {E K ACI
UG N84T 40T JE Ry miR-26a AT I35 i 45 -3 L, i
X LG G A R DU 5B IR AR RE AL, H miR-26a
REfEEAN A T 401k, BEMTHE 0 ACT (% 9% KUK, miR-130a
A Ao A4 S T 4 R R P S K ST LA R o A S I B A
I PR A5, B AT T 2 240 B0 T AR o 2 LT 1, R HE LA
ToVEEMIHRAP #2500, PISK/AKt {7553 346 Jiki ke 1f 5 b
ZRAGET G S EEE Y, PBK TAEKEF T ieuii L
B UEEE I 7™ A = B R mE AR It LR , AR 28 — A5 flife Sn]
WS Akt TEALJE A9 Akt BEIRYE T R IE A, F— 2 (R dE 40 i
B &R P, AR, R Esmm FReff
PI3K/Akt {5538 B , M 2 T, R & 4P I
I PEPE R K iV TR, ACT & AR 5 T A 41 40 PIBK/Akt {55
WK, W RESR AL 2R RARAE R A SR YT B AR U
TEOL, REEMARIPER . T3 ARBISR S5 A R , IF5E 4 PI3K
HHRIREMRT XA, Akt IR A E R T EA, [FAAH
KA W45 3R B 7R , miR-26a F£K/K T PBK EAK AR R
A, 5 Akt T FIRIA R 2 EAK, miR-130a FiksKF) 5
HAR o AT, miR-26a ] LU 250 fa] JA45 56 10 54
O ARFIIR R RGO 1 8 3L (PTEN) )14 PI3K/Akt
{558 %, DT 52 i fii 138 % 2, 17 miR-130a 7] 38 48 3 7
PTEN/PI3K/Akt 553l % , KIFAR &I VE R, 2 2 50T

SESR R AR R K LA BRI NIHSS PP e I i w25 s 2

AR ACTH TS A RIFERIN R o w8 S AHLRE T R,

LAY S DU B g, ARDRS T 5 HE TR0 LU IR R B 22, 2

4 ACL B ABEIS NIHSS PF437E 6~8 432 KL 28 , 1%

V3R I 282 o 28 T R A0 A2 32, 2 RS P ) L 6 36, JFC o,

WA B UG, BT W] e IR S 24 h NAERE

AR BE S HN 2 LA HE TR IS B0 , SR A i 47 e 5 st i 2

ZURRHE T REA RO DR SE X I, DA JR A TS o % TR A

A, FIRE S BUL AL T R BRI, WL R G0 LRI

M, 2 1T A AV 0007 PEEAE 25 2 AREAN SRR o B e, 458 43 1 25

PR DIIRE , PR TR s a2 f e, I v 0 2 5

P HURBE K- 5247 ACT B B3 DI CR,

Zi b ik ACT 3% 19 1L 7 miR-26a K 357K F 1
miR-130a AR T, 5 PI3K/Akt {5 53 % 2% DIAR G,
miR-26a . miR-130a ik /KPR 4 ACT HE TS 11
R AHERPHAE AR ACT B B (A R Bh e br o
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