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Correlation analysis of plasma exosomal miR - 409 - 3p in perioperative neurocognitive

disorders of patients undergoing coronary artery bypass graft surgery
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[Abstract] Objective: This study aims to analyze the correlation between plasma exosomal miR - 409 - 3p and perioperative
neurocognitive disorders (PND) after coronary artery bypass grafting. Methods: A total of 76 patients undergoing coronary artery
bypass graft surgery were enrolled in this study. Neuropsychological test assessments were performed 1 day before and 7 days after
surgery, and the patients were divided into PND group (n=24) and non-PND group (n=52) according to the evaluation results. The
plasma exosomes of all patients were extracted, and were identified by transmission electron microscopy, particle size analysis, and
Western blot. The qRT-PCR was used to detect the expression level of exosomal miR-409-3p. Logistic regression analysis was used to
evaluate the risk factors for PND. Results: There were statistical differences between the two groups in age, operation time and
education years. The expression of plasma exosomal miR-409-3p in PND patients was higher than that in non-PND patients. Age,
operation time, and plasma exosomal miR-409-3p were independent risk factors for PND. Conclusion: The highly expressed plasma
exosomal miR-409-3p can be used as a new molecular marker for PND in patients undergoing coronary artery bypass graft surgery.
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Table 1 Cognitive function test scores (G x+s)
SR _ 4EPNPéﬂ(n=52) _ PNPéﬁ(n=24) i
ARHij1d RIF7d P1H AHij1d RIF7d P1H
MMSE 27.33+1.25 26.60 + 1.74 0.016 27.14 + 1.49 25.61 + 1.86 0.003 0.027
CTT 36.91 + 4.69 39.27 +5.56 0.021 36.85 +5.77 42.43 + 6.10 0.002 0.029
DST 7.97 £1.52 7.24 £ 143 0.013 7.68 +1.93 6.42+1.78 0.023 0.035
CDT 3.56 + 0.39 3.24 £0.75 0.008 3.45 +0.85 2.87 £0.50 0.006 0.031
VFT 27.48 +3.91 25.98 +3.86 0.052 27.16 + 4.13 23.43 +3.88 0.002 0.009
*:ARJ5 7 d,4EPND vs. PND,
F2 BEIGRKRIFLE
Table 2 Clinical characteristics of patients
Il RAFAE AEPND 41 (n=52) PND 4 (n=24) ! P
(B, n) 30/22 14/10 0.003 0.958
R (R T £5) 64.46 +5.58 76.67 + 4.81 -9.240 <0.001
HEFERE, 7 £5) 7.44 £ 1.61 6.50 +2.36 2.034 0.046
BMI(kg/m’,x = 5) 23.16 £2.13 24.13 +2.40 -1.760 0.082
FARAF (h,x +5) 449 +0.71 5.82+0.74 -7.461 <0.001
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Figure 2 The expression levels of exosomal miR-409-3p
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Table 3 Logistic regression analysis

FFIE B SE Wald OR Pl
A 0.197 0.083 5.624 1218 0.018
HEER -0.347 0.227 2337 0.707 0.126
FARFE] 1.731 0777 4968 5.647 0.026
miR-409-3pFik  3.090 0927 11.108 21.976 0.001

e T HA S S R AR R
I, SR TG FATT PND 19 7 kst AR I b E 2
Ilf PR L, PND XYELAERRIZ W, A R YT 5 kAR
X ER I3 A PND AL v ANTEAE . H T, K pf
FE 3 BRI 28 RORE S PND & R 1) B ER 2 . AR
ZH AT A, ME R A E o A S A RIES 5
PND ()% 4= % & , % FH LPS Ab BAR K 41 i P8 15 Ji5 i
i miRNA FR K350 740 41 & BLAM AR mmu-miR -
409-3p FRIK K L, IR T R 2R IR B AW A

miR-409-3p A LMEHEIZESAES . SR1T, Z AT ARG
BB EAEPR PRI AR NS BG FR SR, 1 TC I PRJZ )
WESE . A TAEHE AT AR B A5 (I A2 T, V5 20T
FEAE TR I A it & B 43Rt
SR, PND 8 5 M 25 50 4 IO -V 2 Ay PRI o
W, FH TR RS DU A0 D i B P I 9 A P s i
W oAl ASHIFST RESE 22 B4 S BT IR, A
NBEREA B £ BE M 1T ORI BRURDIR B AN AR miR-
409-3p SR B BKFE T AR PND AYAH G, DL S48 0T
Y PND A= b s P i i 5 5P miRNA
HNIAAR S 40~100 nm [ BEEE I, 4> B il Z2Fh
AL 20 R R SR, BRUE AR AE T IRV L IR L FL
AR T . AMBR S A Z R T, A48 miRNA |
IncRNA .circRNA I B FIZFPER 4SS . A K
SIS 2R W SN DA H 3% 6 25 4 T DA Ao ot i
JE Bt , K R S5V 2 S R I S e 28 2R
e, ARSI 22 R 20T 5 B IR AR
AR VR . A R WA 1 38 3
U2 J55% 24T LI AT 5 1 47 D A R JICOR 1R 4 Ao e
J5 B2 R REN . CX3CL1/CX3CR1 % ot {1 1 ik
WA J S I AR miRNA-124 M 2856 ] /N
B2 S5 441 e P 326 % 0 R A 8 477 . T PND Y
S B FRAIL TR S 4%, 2300 I RT3 25
IO 75 B A 2R A 1Y 7 R TR L2 W R R Y
PND. Z4F4 58 A BOR 1A 8 50iC7E 25 1 o 2
TSR R X e L R A A B 1 R B B K
WEIE AR WTIE R | e B0 LA — /N A3 A4 ) 5 2
FE 0T, 1 KA 145 S5 ) th T g 2 RE 1 R SR Y
RNA 77/, £04% miRNA . IncRNA Hl circRNA , I 4E



A2 EH 3

- 344 - Moa BE R K R 20224F:3
ok, BORBZ BRI RIS RNA S S ARSI [saesm)

(R A K o Gl miR-23b R LA G AR 1 ) i 2
RIEFE WA ER R TR E "™,
FE T S8 PR A1 B 8 5 v, R 3R A A AP A miR-
182 5 i RV IR B U AH G . WA, AP b i
miRNA 2 5 H4 R G50 I R, IR g4
WA miR-193b-3p 35 U4/ )N FRUIGR PO AT s o 1
S () B 28 E ™ s 2K miRNA-126 &4 1)
DAY Bz HEL 248 L 4 47 b A i e A 8 43 402 a2 b XU 7
DIt g A, AT S A A S 55 A s K
- L IE S 5 2838 AU AN AR miR-409-3p AT DA 1
LRI s A FE I — 25 I IR AR A v % 3 PND i
F M3 AR miR-409-3p 5 THE , HEoR A4
miR-409-3p 5 LR S IKFEN ARG PND i B4 56, 7]
REVEN PND W20 FhRad. SR, CTAM A miR-
409-3p J&: A5 5 HAB AR O NETF AR PND A7, DL R
5 PND b R 1) FAR S F WL 5 i — 2P AR R

i T PND ¥ J 22 7 T 1 & A 2 e pL , Ak i
FETT SR W N A3 7K S T A T I R 4
KA, SR F AR AR 1, AR
HESEZ BTRIESY , 5835 T AN s Al IR 3 42
IS TEAN A miR-409-3p il i o5 & R AE S 5
PND 332, T A ANMA miR-409-3p 1k PND i2 it
AT W T o F-hr G B AL 1 34 J) i B 32
Fo BRI, 0 T ARE ] EH AR L
R SRR miR-409-3p 19263544 5 PND 14 & 4=
A K —SERFGEIESEAR IS & PND A — Al ST fE K
™ 5340, T HEBR A T AR ] LA K 1fi 3¢
HPUIA miR-409-3p Fik EE R A BT, it —2
% H Logistic a1 94 AL 34t PND il 37 9 5000 A 3=,
SE L AR TP AR E] FANBR miR-409-3p ik
902 PND 1yl fa R R 2R

A GEAAFAE— LA JE 2 A - TR B k5 A7
FARBEIREEARB R D, A R T B KA
P — RSN A miR-409-3p 7 PND J7 & HiAth
P2 RGN T IIVER ; @FMIMA miR-409-3p %
PND EA ) 23F L 5 ARARST

ZE i, AT 58 AT A IR A A IR IR )2
T 2 B 56 AR 3l Bk 48 BF AR PND S8 35 1fi % v 1 i A
miR-409-3p 2 &5 R XA, H 5 PND & A= il 37 48
Ko AME miR-409-3p 1] fESE—FPET AU Prbr ik
Yy, R, AN R A 5 i — 2D B L P L
B T SR,k PND ST AR DGR 5T B it T
B

(1]

(2]

(3]

(4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

SKVARC D R,BERK M,BYRNE L K, et al. Post-operative
cognitive dysfunction: an exploration of the inflammatory
hypothesis and novel therapies [J]. Neurosci Biobehav
Rev,2018,84:116-133
BISHAWI M, HATTLER B, ALMASSI G H, et al. Preop-
erative factors associated with worsening in health-related
quality of life following coronary artery bypass grafting in
the randomized on/off bypass (ROOBY) trial [J]. Am
Heart J,2018,198:33-38
NEEDHAM M J, WEBB C E, BRYDEN D C. Postopera-
tive cognitive dysfunction and dementia: what we need to
know and do [J]. Br J Anaesth, 2017, 119 (Suppl_l) .
il15-i125
SILVA F P,SCHMIDT A P, VALENTIN L 8, et al. S100B
protein and neuron-specifc enolase as predictors of cogni—
tive dysfunction after coronary artery hypass graft surgery :
a prospective observational study[] ]. Eur J Anaesthesiol ,
2016,33: 681-689
CHEN C, CHENG X, LI J, et al. Extracellular RNAs as a
chemical initiator for postoperative cognitive dysfunction
[J]. Med Hypotheses,2016,94:47-50
HU L,SI L, DAI X, et al. Exosomal miR-409-3p secreted
from activated mast cells promotes microglial migration,
activation and neuroinflammation by targeting Nrda2 to
activate the NF - kB pathway [J]. J Neuroinflammation,
2021,18(1):68
ZHANG Y,LIU Y X, XIAO Q X, et al. Microarray expres-
sion profiles of IncRNAs and mRNAs in postoperative
cognitive dysfunction[]]. Front Neurosci,2018,12:694
GAO R, CHEN C, ZHAO Q, et al. Identification of the
potential key circular RNAs in elderly patients with post-
operative cognitive dysfunction[ ] ]. Front Aging Neurosci,
2020,12:165
ZHANG S, DONG H, ZHANG X, et al. Cerebral mast
cells contribute to postoperative cognitive dysfunction by
promoting blood brain barrier disruption[J]. Behav Brain
Res,2016,298(pt b) : 158-166
XU J, DONG H, QIAN Q, et al. Astrocyte-derived CCL2
participates in surgery-induced cognitive dysfunction and
neuroinflammation via evoking microglia activation [J].
Behav Brain Res,2017,332:145-153
ZHOU H, LI F, YE W, et al. Correlation between plasma
CircRNA-089763 and postoperative cognitive dysfunction
in elderly patients undergoing non - cardiac surgery [J].
Front Behav Neurosci, 2020, 14:587715
XIA Y, WEI K,HU L Q, et al. Exosome-mediated transfer
(F#5% 351 1)



A2 EH 3
202243 A

Br e,

i FRINE. KLF2 78 A M ks A R gV E RIS ).
B R ERIR A (H ARBRERR ) ,2022,42(03 ) : 345-351

- 351 -

[20]

(21]

2008,78(1):175-184

ALBERTS-GRILL N, ENGELBERTSEN D, BU D, et al.
Dendritic cell KLF, expression regulates T cell activation
and proatherogenic immune responses [J]. J Tmmunol,
2016,197(12) :4651-4662

SEBZDA E,ZOU Z, LEE J S, et al. Transcription factor
KLF, regulates the migration of naive T cells by restrict-
ing chemokine receptor expression patterns [J]. Nat Im-

munol,2008,9(3) :292-300

[22]

(23]

WU W, XIAO H, LAGUNA-FERNANDEZ A, et al. Flow-
dependent regulation of kruppel-like factor 2 is mediated
by MicroRNA-92a[ ] . Circulation,2011,124(5):633-641
PABBISETTY S K, RABACAL W, MASEDA D, et al.
KLF; is a rate-limiting transcription factor that can be tar-
geted to enhance regulatory T-cell production[J]. PNAS,
2014,111(26):9579-9584
[WfsE#] 2021-07-24
(A 4iE:FR5E)

B e B s S S e e A e e S S B A ma R Baon o mtan o8

(L% 344 70)

[13]

[14]

[15]

[16]

[17]

of miR - 1260b promotes cell invasion through Wnt/p -
catenin signaling pathway in lung adenocarcinoma [J]. J
Cell Physiol,2020,235:6843-6853

NIJS K, VANDENBRANDE J, VAQUERIZA F, et al.
Neurological outcome after minimal invasive coronary
artery surgery (NOMICS) : protocol for an observational
prospective cohort study [J]. BMJ Open, 2017, 7 ( 10) :
e017823

JIM H,YUAN H M,ZHANG G F, et al. Changes in plas-
ma and cerebrospinal fluid biomarkers in aged patients
with early postoperative cognitive dysfunction following
total hip—replacement surgery[]]. J Anesth,2013,27(2):
236-242

MEN Y, YELICK J, JIN S, et al. Exosome reporter mice
reveal the involvement of exosomes in mediating neuron to
astroglia communication in the CNS [J]. Nat Commun,
2019,10(1):4136

GAO G, LI C,ZHU ], et al. Glutaminase 1 regulates neu-
roinflammation after cerebral ischemia through enhancing
microglial activation and pro - inflammatory exosome
release[ J]. Front Immunol, 2020, 11: 161

CHEN X, JIANG M, LI H, et al. CX3CL1/CX3CR1 axis

[20]

[21]

attenuates early brain injury via promoting the delivery of
exosomal microRNA - 124 from neuron to microglia after
subarachnoid hemor’rhage[] 1. J Neuroinflammation , 2020,
17(1):209
HIANGE. MicroRNA-23b X A R £ I fo o 28 SR Al 42
YERIBLEIREZELD 1. PR FH : [ BER R, 2020
A B TSR, AR miR-182 78 1 B8 1 i
SN R BRI R SCLT ). R s BE R R A4l
(ASRELFARR) ,2021,41(4) :509-515
LAI N, WU D, LIANG T, et al. Systemic exosomal miR-
193b - 3p delivery attenuates neuroinflammation in early
brain injury after subarachnoid hemorrhage in mice [J1.J
Neuroinflammation,2020,17(1) : 74
WANG J, CHEN S, ZHANG W, et al. Exosomes from
miRNA -126-modified endothelial progenitor cells allevi-
ate brain injury and promote functional recovery after
stroke[J |. CNS Neurosci Ther,2020,26(12) :1255-1265
GRIEBE M, AMANN M, HIRSCH J G, et al. Reduced
functional reserve in patients with age - related white
matter changes: a preliminary FMRI study of working
memory[ﬂ. PLoS One,2014,9(8) :e103359

(mE#] 2021-10-15

(AXHIE: % #)



