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[ Abstract] Objective: To study the correlation between serum microRNA(miR)-491-5p and gap junction alpha-1 (GJA1)
levels and cognitive impairment in patients with acute cerebral infarction( ACI). Methods: 139 patients with ACI were collected
as the research subjects,and they were separated into normal cognitive group (n =68) and cognitive impairment group (n =
71). ELISA was applied to detect serum GJA1 level, RT-PCR was applied to detect miR-491-5p level, Logistic regression was
applied to analyze the influencing factors of cognitive impairment in patients with ACI. ROC curve was applied to analyze the
diagnostic value of serum miR-491-5p and GJA1 levels for cognitive impairment in patients with ACI. Results: Compared with
the cerebral infarction cognitive normal group, the serum miR-491-5p and GJA1l levels in the cerebral infarction cognitive
impairment group were reduced (P<C0. 05). Statistically significant differences between the cognitively impaired group and the
cognitively normal group were found between age,area of cerebral infarction, NIHSS score,and history of hypertension (P <C
0. 05). Age,area of cerebral infarction, NITHSS score,and history of hypertension were risk factors affecting patients with ACI
combined with cognitive impairment (P <C0. 05),and elevated levels of miR-491-5p and GJA1l were protective factors (P <C
0.05). Drawing receiver operating characteristic, it was found that the AUC of serum miR-491-5p, GJA1l levels and their
combination in diagnosis of cognitive dysfunction in patients with ACI was 0. 842,0. 857 and 0. 931 .respectively,the combined
diagnosis was obviously better than that of miR-491-5p and GJA1 separately. Conclusion: Reduced levels of miR-491-5p and
GJALl in patients with ACI cognitive impairment have a certain auxiliary diagnostic value for ACI-complicated cognitive

dysfunction,and the combined auxiliary diagnostic value is higher.
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2L RGN B S T 40 3 2R 4 i 2R 3k, JF H Cx43
TR RN 42 AR h R B AR L RIS 1 A R
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BRARIE : (DB B ACT; (2) 56 F AR 55 (3) R IR AE L Bl
IR ORI BRI A4 AR ARG A 05 (O ™ FE I T g
R4 s (5 HPE RGEFNG 5 (6)3 4N YA FH S 2 3 il 51
KRR 255 (7) & T B B Bl B 25 A e
W o ABFFE 2 IR e R A PR By 2 o L
1.2 WARAE
12,1 — M adcg®  WUERFARE MO 55—
TORE, PEAR ABE B AR Y NTHSS 57,

0 A5 A T RO < BT A AR HE AT Sk MRI A
W38 2 A B 5 A B R A S A AEAZ O X, TR
RBEKAES T EHABFRM ., WA E I3 1A,

A ) A G R R AT

1.2.2 BB R ERMER T EHEABNRIM
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FALWIEE 100 pL IR A1 H ARG 37 CHEF 1 h; #
L IR AR VR AR 5 U Y A B 45 50 11,37 C
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GJA1.miR-491-5p HJFFAL(P<C0.05), WL 2.

K2 FHEEIME miR-491-5p 1 GJAL K FLbE (x L5)

B2 IWHIEREHA (n=68) INHMBEMA =71 8 P

miR-491-5p 0.91+£0. 15 0.69+0.11 9.890  <C0.001
GJAI(ng/mL) 0.63+0.08 0.52+0.06 9.196  <C0.001

2.2 INMEEHSINMELRAE—M#KIERTH LR

VA2 S AT A L A TET AR L NTHSS $F 45 L 5 i
JE B LB Gt 25 5 (P <<0. 05) s B Z B H
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F£3 ANNERESNNEBE—RENLE [£5,2(%)]

PR IHIEHA(n=68) INHBBAGR=") x*/1fi P4
I CH) 5.202  0.023
=65 29(42, 65) 44(61.97)

<65 39(57.35) 27(38.03)

P 1,198 0.274
i 32(47.06) 40(56. 34)

% 36(52. 94) 31(43.66)

THARE 1,248 0.264
Fh R L 39(57.35) 34(47. 89)

ATUT 29(42. 65) 37(52.11)

L 4,448 0.035
x 38(55.88) 27(38.03)

#H 30(44.12) 4461, 97)

R IE L

W 26(38.24) 36(50. 70) 2,186 0.139
L] 30(44.12) 39(54.93) 1.624  0.203
Ji AR 5L AR (em) 2.74£0.30 2.9540.32 3.988  <C0.001
NIHSS $£43 (41) 8.84+0.92 10.01+1. 21 6.561 <<0.001
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YA Logistic [IASMT . 4555 B4R I |1 5E 1
L NTHSS PE43 5 i 52 3950 8 i ACT 4 9 A %
Ty BE R B 58 0 fE B B (P <00, 05)., IfL 3 miR-
491-5p GIAL /¥ T 9 2w ACT & FF A 0 2y fig
i SR B N (P<<0.05), W& 4,

R4 HAMERAP S ER Logistic BIAS

i Bl SEfi Waldfi P  OR{H 950C1

Ei 0.284  0.135 4415 0.036  1.328  1.019~1,730
i 5 1 AR 0.397  0.175 5140 0.023 1,487  1.055~2.095
NIHSS #-5 0.767  0.296 6,720  0.010  2.154  1.206~3,848
o I FE o 0.617 0,257  5.770 0,016  1.854  1.120~3,068
miR-491-5p —0.183  0.086  4.514  0.034  0.833  0.704~0.986
GJAL —0.197  0.085 5384  0.020  0.821  0.695~0.970

2.4 I35 miR-491-5p.GJAl /K FEX ACl £2&E %
A A K0 BE S BY 2 B (B
PLACT B N H B g & A4 00 (407 = A F IE
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miR-491-5p  0.842 70,42 80. 88 0.76 0.514  0.771~0.899
GJAL 0.857 81.69 82.35  0.56 ng/mL  0.640  0.787~0,910
ZHEBA 0.931 94, 37 86. 76 0.397 0.811  0.875~0.967
A A
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P IR R B L R E 41 BE T RN I B R B R AR . A
W5 F B L miR-491-5p 75 3l Jik o8 B B 1 B He 41 41
BB A i 3% RE AR rp 3208 KO B G, HLaE o R )
MMP-9 #0 fil 1fi 45 7 % LA M i 38 58 5. i
A, miR-491-5p A AT LA i 7 5 MMP-9 & (A 48 i1
kKRR fb M ACT 19 KUK . miR-491-5p 7K F
e AT N7 AR A PR B PR AR R R 1 AR D RE TS
NE BB, O, miRNAs £E R F | 12 W7 fE
il ACT e B T AE 19 35 1009 A= P s i 9 DA
YENIBIT ACL RYIFIL . B 4W s T REMEHE,
Y55 B PR G 7 vk DAY B T oK >k AT B 8 ACIT
) £t BEAN 1R B A7 203697 ACTL U 08 %+ ACT H 26
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1] R 3% $2 (gap junction, CJ) J& /M40 S I 1) 45
A 200 it [) 308 3, R 45 4 408 41 =2 [ f EC BEL g 3 R T
VFES F R 55 /N oy F R IR 58 4 . GJAL mR-
NA J&—Ff Z 1 + 43 F 7 GJA1 mRNA i i% X
MR RARZ IGA 6 4T iiE 6% & iR — 3Rk,
B RBPE IE AR A s, - e K
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IV e B 40 M i 4 1 43 AT PR A L 9K B B I R
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Wi, I HAME miR-491-5p, GJTAL K- Tt 5 ¥ 4
M) ACT B & AN B A i O3 IR 32, i — 20 R W
3% miR-491-5p .GJA1 K5 ACI ¥ & AL
AT A7 OC, miR-491-5p. GJAL 7K °F & 1% AT GE 3 fin
ACT B # & AN B 1 KU . 450 B 78 ACL R
BRI o, S AR N R 5 BRORR 8 DT 05 R S Sl
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P4 MMP-9 &[5, 42 3412 5% 48 B D5 9 B T, 15 42
FEFE M 2 SO A & BRI i B X (45 2% )
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AT RE 55 M Sk L 5010 A 22 40 453 4 R 400 i [ 3 T
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224 ROC M8 & B, 1l ¥ miR-491-5p. GJA1
KDL K WG B A2 W ACT B & A A 0 o i i
) AUC 4354 0. 842.,0. 857.,0. 931, BE5i2 Wi il
F miR-491-5p, GJA1 ¥4 12 W, & B miR-491-5p
I GJAL WA AT Be 50 A 25050 B iz e ACT i 9F
FONFN T e AT, 3 A [A] HL R 04 B S e
ACT JF A A5 . miR-491-5p FEARAC 26 20 7 35 2k
M5 T GIAL FRAR B B2 B e B 0V I 5 20 M ) 445 (1) 45
M. e Ik R R —m NG
B P BCA AT R B AL 43 1 2 6L S W 4 40 0 . 2
1512 8 04 BB PE TN R S P L O BB R AT XU 43 2 5 48
SARACE A IETT

2% b, miR-491-5p il GJAL 76 ACT A 75 5
H BRI BRAR, H o BA X HIWE ACT R A
RS A B AR B A B S Wi (8. (ELARHF 58 BT
A FEA B0k [ [ — K WF58 bt 3F H ok il
A Z2 B 2 S RO R 45 R B — o A 1
SECHAMETESZ BR L IF BHAF T miR-491-5p #il GJA1
TE ACT I % A S0 2 RE B 5 19 1 FH % 8 2 BIL 1R I
ABIFE L J5 016 3G AR A i o — 2 ik, M i ACT
Bl YA AT ELAR IR AR B A5 3 AT .

2 2% 3k

[1] Mo Z,Tang C, Li H, et al. Eicosapentaenoic acid prevents
inflammation induced by acute cerebral infarction through
inhibition of NLRP3 inflammasome activation [ J ]. Life
Sciences,2020,242:117133.

[2] Shao Y, Zhang Y, Wu R, et al. Network pharmacology
approach to investigate the multitarget mechanisms of Zhishi
Rhubarb Soup on acute cerebral infarction[]J]. Pharmaceuti-
cal Biology,2022,60(1):1394—1406.

[3] Feigin VL, Stark BA,Johnson CO, et al. Global, regional, and
national burden of stroke and its risk factors,1990-2019:a sys-
tematic analysis for the Global Burden of Disease Study 2019
[J]. The Lancet Neurology,2021,20(10) :795—820.

[4] Wang F,Hua S, Zhang Y, et al. Association between small
vessel disease markers, medial temporal lobe atrophy and cog-
nitive impairment after stroke:a systematic review and meta-
analysis[ J]. Journal of Stroke and Cerebrovascular Diseases,
2021,30(1):105460.

[5] Mirzaei H, Momeni F, Saadatpour L, et al. microRNA: Rele-
vance to stroke diagnosis,prognosis,and therapy[ ]]. Journal of
Cellular Physiology,2018,233(2) :856—865.

[6] Song X,Liu J,Wang Y,et al. Serum microRNA miR-491-5p/
miR-206 is correlated with poor Outcomes/Spontaneous hem-
orrhagic transformation after ischemic stroke: a case control
study[J]. Brain Sciences,2022,12(8):999.

[7] Hastings N, Rahman S, Stempor PA, et al. Connexin 43 is



B4l HoW

1096 2026 4F 9 H

I EZBRZR (http://noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 41,No. 9
Sep. 2026

downregulated in advanced Parkinson’s disease in multiple
brain regions which correlates with symptoms[ J]. Scientific
Reports,2025,15:10250.

[8] B ESMANF o2, P B M 200 5 43 22 I 10
UL E A g e i A P s fE M 201800 ). R AR Rl AR
F47,2018,51(9) :666—682.

[9] Sun Z,Xu Q,Gao G,et al. Clinical observation in edaravone
treatment for acute cerebral infarction[ ]J]. Nigerian Journal of
Clinical Practice,2019,22(10):1324—1327.

[10] Liang Z.Wang X,Hao Y.et al. The multifaceted role of astro-
cyte connexin 43 in ischemic stroke through forming
hemichannels and gap junctions[ ] ]. Frontiers in Neurology.
2020,11:703.

[11] Skrobot OA,Black SE,Chen C,et al. Progress toward stand-
ardized diagnosis of vascular cognitive impairment: Guidelines
from the Vascular Impairment of Cognition Classification Con-
sensus Study [ ] ]. Alzheimer’s & Dementia, 2018, 14 (3):
280—292.

[12] Huang W, Liao L, Liu Q.et al. Blood biomarkers for vascular
cognitive impairment based on neuronal function:a systematic
review and meta-analysis[ J ]. Frontiers in Neurology,2025,16:
1496711.

[13] Wu F,Ji A,Zhang Z,et al. miR-491-5p inhibits the prolifera-

tion and migration of A549 cells by FOXP4[]]. Experimental
and Therapeutic Medicine,2021,21(6) :622.

(147 2=, A oRAE T, 45 B S G 3 Bk A I TE H/y RNA-124 ¥k
Xof 2 M i A B ) T A0 1 R 5 0 S ok oS R R A B B4 5 Y
KA WO 2% 35, 2025, 31(2) : 143 — 149,

[15] Ding H,Pan Q,Qian L,et al. Differentially expressed mRNAs
and their upstream miR-491-5p in patients with coronary ath-
erosclerosis as well as the function of miR-491-5p in vascular
smooth muscle cells[J]. The Korean Journal of Physiology &
Pharmacology,2022,26(3):183—193.

[16] Whisenant CC, Shaw RM., Internal translation of Gjal (Con-
nexin43) to produce GJA1-20k: Implications for arrhythmia
and ischemic-preconditioning [ J J. Frontiers in Physiology,
2022,13:1058954.

[17] Chen K., Wang Q. Liu X, et al. Hypoxic pancreatic cancer
derived exosomal miR-30b-5p promotes tumor angiogenesis by
inhibiting GJA1 expression[ ] ]. International Journal of Bio-
logical Sciences,2022,18(3):1220—1237.

[18] Ren D, Zheng P, Zou S,et al. GJA1-20K enhances mitochondria
transfer from astrocytes to neurons via Cx43-TnTs after trau-
matic brain injury[ ] ]. Cellular and Molecular Neurobiology.
2022,42(6) .1887—1895.

(K HEF.2026—01—21 &= HH#3:2026—05—07)

(#1082 M)

(7] M, T4 % RRER ALY HEHA AN FHE o2b FiE
I IS XA HPV Y (195 200 B o4 98 A8 50 3 B B MR R
R SR BE SR ()], I PR 1212 5%3R . 2025, 38(13) : 68— 73.

[8] Oliveira AKDSG, Jacyntho CMA, Tso FK, ez al. HPV infec-
tion - Screening, diagnosis and management of HPV-induced
lesions[ J ]. Revista Brasileira de Ginecologia e Obstetricia,
2021,43(3):240—246.

[9] Perkins RB, Guido RS, Castle PE, et al. 2019 ASCCP risk-
based management consensus guidelines for abnormal cervical
cancer screening tests and cancer precursors[ J]. Journal of
Lower Genital Tract Disease,2020,24(2):102—131.

[10] Kamal M. Cervical pre-cancers:biopsy and immunohistochem-
istry[ J]. Cytojournal,2022,19:38.

[11] Chen R, Xu J. Ye C,et al. Efficacy of 5-aminolevulinic acid
photodynamic therapy versus observation for cervical low-
grade squamous intraepithelial lesion with type 3 transforma-
tion zone [ J ]. Photodiagnosis and Photodynamic Therapy.
2025,54:104679.

[12] Qi W,Lv Q.Chen L,et al. Comparative study of photodynamic
therapy (PDT) of cervical low-grade squamous intraepithelial
lesion (LSIL)[J]. Photodiagnosis and Photodynamic Therapy .
2024,48:104247.

[13] Horn LA, Lind H,Fousek K,et al. Inhibition of the chemokine
receptors CXCR1 and CXCR2 synergizes with docetaxel for
effective tumor control and remodeling of the immune micro-
environment of HPV-negative head and neck cancer models
[JJ. Journal of Experimental & Clinical Cancer Research,

2024,43(1):318.

A FI B E http://cbyxyxb. journalai. cn

[14] Li Y,Deng J.Liu Y,et al. HPV infection and the immune
microenvironment in cervical cancer[ J]. Frontiers in Immu-
nology 2025, 161645019,

[15] Lu Y, Wu Q,Wang L,et al. Chlamydia trachomatis enhances
HPV persistence through immune modulation[ ] ]. BMC Infec-
tious Diseases,2024,24(1) :229.

[16] Mohammed MM, Al-Khafaji ZAI, Al-Hilli NM. An exploration
of the natural and acquired immunological mechanisms to high-
risk human papillomavirus infection and unmasking immune
escape in cervical cancer:a concise synopsis[J]. Tzu Chi Medi-
cal Journal,2025,37(1):28—41.

[17] Huang X,Gao H,Xue H,et al. Efficacy and influencing factors
of photodynamic therapy in treating cervical low-grade squa-
mous intraepithelial lesion[ J]. Photodiagnosis and Photody-
namic Therapy »2026.58:105426.

[18] Wang H, Liu C.Jin K, et al. Research advances in signaling
pathways related to the malignant progression of HSIL to in-
vasive cervical cancer:a review[]]. Biomedicine & Pharmaco-
therapy 2024180117483,

[19] Wu X, Xiao Y,Guo D,et al. Reduced NK cell cytotoxicity by
papillomatosis-derived TGF-8 contributing to low-risk HPV
persistence in JORRP patients[ ] ]. Frontiers in Immunology.
2022,13:849493.

[20] Gu R,Wang L. Efficacy of Mycobacterium vaccae and vitamin
D combination therapy in initial smear-negative pulmonary tu-
berculosis: a prospective study [ J ]. Frontiers in Medicine,
2026,13:1778652.

(K FE B HI:2026—03—22 f&E B #3:2026—05—03)

HB #8 : xuebaocby@126. com



