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Pl AR R TEER % LIS miR-137 .miR-138 F&ik SiNaiThEefis:
FVAME bk 2N PI3KY/ Akt f5 5 BRI 5E R IFST *

FIMAE T AL R BEIR FRTC
(1 HBREMBERMZNE LA F 5 266003;2 HIERL ARERMZNE LA £E 262300)

52 B35 R % 5% B (AD) & % o i i 484 B2 (miR )-137 .miR-138 £ ik 15 A 4 3 44 45 2 Aw 51 B o bk € 2w LB 1S Bk
WUBE -3 B / & & i B (PBK/AKN) 5@ Bt % 4, kB 2020 5 1 A £ 2022 5 5 A F B K F WG ERAYZE A s
95 4] AD %% (AD 41) 1R 16 K f K372 A (CDR) P & 5 A a(1 5,35 4)) P EAQ2 4,42 4)) FEAG 4,
1841 ), LB 63 Blikifd e & RF AT, #&m AD 40, & 2A fo /& miR-137 miR-138 & ik /K -F VA B 91 B fn itk & 4m e
PI3K/Akt 13 5 il B 48 % & & & ik, R A 545 seAiab R 548 & 2 A (MMSE) £ 45 4] RiAFa it tE E A (MoCA )T A T bl 5
7 2% miR-137 . miR-138 15 MMSE . MoCA 3% 4 VA & 918 fo bk & 4m i PI3K Akt B H & 2m g 2 £ B (Bcl-2) Bel-2 8% X &
& & B (Bax) &k 69404 Z58 . AD 28 f2 7% miR-137 /K-F 9} fo itk & 4m i PI3K Akt Bel-2 % & % i% /K F & MMSE MoCA
HA&TF 2+ BB 4A(P<0.05), foi#% miR-138 . 41 &) fu bk €. 2m J Bax & & £k KB & T B4 (P<0.05), & 4 5% miR-137 KF 4
J& fn ik €. 2m i PI3K . Akt Bcl-2 & & & ik /K -F & MMSE MoCA #F 45-1& T o & 20 o #2 20 (P<0.05), H P B 204% F % & 40.(P<
0.05); & & 40 1n 7% miR-138. 51 &) ok €& 2 6 Bax & & A A K-F & TP E A A2 4 (P<0.05), ¥ E 408 T 422 48(P<0.05),
AD %% fn 7% miR-137 K 55 MMSE MoCA %%, $M 8 fu itk & 9 it PI3K Akt Bel-2 &4 & ik 2 EA48 % (P<0.05), 5 9 A ok &
it Bax B & A3k 2 £ 484 (P<<0.05);AD % % 3% miR-138 K-F 15 MMSE MoCA %4~ 9} & s ik & 29 i, PI3K Akt Bel-2 %
B A 2 fi AR £ (P<0.05), 55 91 A ok € 40 e Bax & & & ik 2 EA8 4 (P<0.05), 45i8:AD %504 0% miR-137 Ak K Ak,
miR-138 £ ik K-FH &, Hiksnh fIEFEA % , A miR-137 . miR-138 7T 48iA i3 iA45 PI3K/Akt 13 5 id %A 5 AD £ jmid 2,

SEERT T /R 35 5 % % ; miR-137; miR-138;3A 4= 7 4% ; PI3K/AKt 45 5 i %

RESZEE:R749.16 CEIMRIRAD:A  TEHS:1673-6273(2022)24-4674-05

Relationship Study between Serum miR-137, miR-138 Expression
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ABSTRACT Objective: To investigate the relationship between serum microribonucleic acid (miR)-137 and miR-138 expression
and cognitive impairment and phosphatidylinositol 3 kinase/protein kinase (PI3K/Akt) signaling pathway in peripheral blood
lymphocytes in patients with Alzheimer's disease (AD). Methods: From January 2020 to May 2022, 95 patients wth AD (AD group) who
were admitted to the Department of Internal Medicine Neurology of the Affiliated Hospital of Qingdao University were selected.
According to the clinical dementia rating scale (CDR) score, the patients were divided into mild group (1 scores, 35 cases), moderate
group (2 scores, 42 cases), severe group (3 scores, 18 cases), and 63 healthy volunteers were selected as the control group. The levels of
serum miR-137, miR-138 expression and the expression of PI3K/Akt signal pathway related proteins in peripheral blood lymphocytes of
AD group and control group were detected. The cognitive function was evaluated with the Mini Mental State Examination (MMSE) and
Montreal Cognitive Assessment Scale (MoCA). The correlation between serum miR-137, miR-138 and MMSE, MoCA score, as well as
the expression of PI3K, Akt, B lymphomatoma-2 gene (Bcl-2), Bel-2 related X protein gene (Bax) in peripheral blood lymphocytes were
analyzed. Results: The levels of serum miR-137 and PI3K, Akt and Bcl-2 protein expression in peripheral blood lymphocytes, MMSE
and MoCA scores in the AD group were lower than those in the control group (P<<0.05), while the levels of serum miR-138 and Bax
protein expression in peripheral blood lymphocytes were higher than those in the control group (P<<0.05). The levels of serum miR-137
and PI3K, Akt and Bcl-2 protein expression in peripheral blood lymphocytes, and the scores of MMSE and MoCA in the severe group

were lower than those in the moderate group and mild group (P<<0.05), and the moderate group was lower than the mild group (P<<
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0.05). The levels of miR-138 and Bax protein expression in peripheral blood lymphocytes were higher than those in the moderate group

and mild group (P<<0.05), and the moderate group was higher than the mild group (P<<0.05). Serum miR-137 level in patients wth AD

was positively correlated with MMSE, MoCA score, PI3K, Akt and Bcl-2 protein expression in peripheral blood lymphocytes (P<<0.05),

and negatively correlated with Bax protein expression in peripheral blood lymphocytes (P<<0.05). Serum miR-138 level in patients wth

AD was negatively correlated with MMSE, MoCA score, PI3K, Akt and Bcl-2 protein expression in peripheral blood lymphocytes (P<

0.05), and positively correlated with Bax protein expression in peripheral blood lymphocytes

(P <0.05). Conclusions: The serum

miR-137 expression is decreased and miR-138 is increased in the patients wth AD, which is related to cognitive dysfunction. miR-137

and miR-138 may be involved in the pathogenesis of AD by regulating PI3K/Akt signaling pathway.
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B 7R IV BRI (AD) & AN I e HEA 0 N o RRIE A b
ZARATPERAE , H SR BRERIE N s 2 4R AT B- TE MR A
(AR) VIBURIEBEIR L tau BR 2P 21 g s S8 &
Y (R ik, PR T BN R E 2t Bk, &
L IHOANATIRERER M, ARk, G U s A 0 2
AT, AD KIRHIRAE LT, 45 B R EE At ot sk B R
fpHE, BENRIEILEE -3 Sty / 2 BN (PI3K/Akt ) 2 (2 4T A7
TR 558, T3 Sk &A1 Os WG iU RE LA 38 1
caspase-9 LM ATMAN SISO, S5 KEE Hh
ZICHEBE RS . SR AT B A, PISK/Akt {5538 B AT £2
fish 2T, S8 AD K4 W, B8R BUME IR
(miR)-137 ji 1k PR IR 4 AR B B R 2 5 Lok ik 15 s LR
IR & Az i R, miR-138 W4 28 S i AU AL I 3, s pf 2
HHRLIAT, FIRA RSB R N2 VIAH IS, [F]ET miR-137 AT 4
1] TGFA 3875 PI3K/Akt {553 40, i) miR-138 W] 3 14 8 [ 411
il zeeste [RIVFAY) 2 B3R FFRIb M| PI3K/Akt {5538 #EH, 7l I,
miR-137 . miR-138 1] 2 5 Ji#5 PI3K/Akt {5538 3 A2, (01
miR-137 miR-138 FiKRETE il 10 4% PI3K/Akt {55l S 5
AD kAR RMANERE . AU EEZE AN AD B2 i iE
miR-137 miR-138 ik, 5+ H 5 AD INFIDIfE L K& Ah ] i H
LA PI3K/AKt {5538 BAHDCER I E R .

1 PR 5T

L1 —fR s

TEH 2020 4F 1 H 2 2022 4F 5 55 8B R B e i 42
WEHIA R 95 4] AD 35 (AD ), 5 32 4], 2 63 ], 41
60~77 % ,F-14(68.28+8.05) % s SCALHRE - /vy 59 {9, ) vp K%
PAL 36 4], G ARRHE: 0 £55(2018 P ERIR S5 INAIREZG
TR () BZR SR ISR R B S Wibnifi s 0 4R 18 i %
VAL ;0 R R AN 25 S o HERbRE 0 K2
ESFRE PO R LA PRI IR AREE S 0 BRI |
FI B e g ;o BN DIRERLIG R 0 SCH - IR IR
PR PEAE 3R (CDR) i A SCHRU PR 704 AD [ 7 e
Z1(1 53,35 fi)) REEAL(2 53,42 i) CEEZ(3 43, 18 ). 53
TEHX 63 (ARGl HE RS B D IR, 5 IN RN REIE W ELHRRR
MR IS ARG AAE AD IRCSCE . 20 i, 4 43 {41,

A 60~76 % T3 (67.92+ 7.12)% 5 SUALRREE . /N4 35 43
B LA 28 5] o AD 2 FIk HRAL I ) AR  SCARRR AR i L
Bl ZE R TG R L (P>0.05), AR ELHRGT B K
2R S B S 5L S
1.2 1% miR-137,miR-138 FiX4& il

AD | XFFRZHAZH 4 H BREF KN 3 mL A T4
MAARAS A, BRI AREE G AT 12 09 M3 90 (R 2
>3 1001xg)5 min, Jf ALK . RNeasy Mini Kit( {2 [E Qia-
gen /3] ) $RECE RNA,ND-1000 £ 4835656 BE 3 (NanoDrop
JNED e 260/280 nm A OGRE(ETE 1.8~2.0 f) RNA, B 1 pg
B RNA, 2% iScript™cDNA synthesis Kit( 3% [E Bio-Rad 2\ ] )
Wi cDNA, CFX96 ST 9¢ 5t 5 A B I i (PCR )X (3%
[ Bio-Rad A H)) #FA75CHE & PCR 34T, RMAKRWT
c¢DNA 1 pL, L Fi#E514 0.4 uL,iQ SYBR Green Master Mix
10 wL,Passive Reference Dye ( 50x) 0.4 L, /a8 ddH,0 &
20 wLo SRy &A% :50°C 2 min, K547 40 AMEIAY 97 CASM:
20's, 60°CiEB .k 20s,70°C4Efth 15 s, 5|34 (K% TaKaRa 5
A TARA IR E ) AR :miR-137 1E (4] ;5" TCCTCT-
GACTCTCTTCGGTG-3', 1] :5-TGCCGCTGGTACTCTCCT
-3';miR-138 1F [1] :5'- TGGCATGGTGTTGTGGGACA -3', )2
i :5'- GGTGTTGTGAAGTAGCCGTTCT -3';U6 IF [i] :5'-
CTCGCTTCGGCAGCACA -3', Jz [\ :5- ACGCTTCAC-
GAATTTGCGT -3', LA U6 HNZ:, K 228¢ 4k,
1.3 INEThEEIEA

AD 4, IR AL S Y H ¥R 5 8 ek pioiR S
12 (MMSE) M SRR R I PEA 1 28 (MoCA) MBFAk tA
Yt MMSE Mg ) J3(10 43) B2 R8T (3 43) (i 42 RE T (3
o) EFRETI(9 43) EE I I (5 )Pl B4y 30 4y,
27 LR AT RERE RS s ARG SO AR S I M A A T BE S
B <177r,/ME<20 70,00 K ULE <24 70 ik . MoCA A
Mz A G PATINRE(S 43 ) JhGR(2 43) AL ORTH43) JEIR [A]
1405 43) GEE(6 43) EIM(6 43 ) A4 (3 41 ) B F (3 40T
i, B3 30 43, TPAmBR A I DI REAR 22 , 26 43 LT AN AT fE
T o
1.4 ShFE itk B4R PI3K/Akt {5 SiE B X FE B G

AD 21 | XFHRAAZH Y H ¥R AEFR KN 2 mL 5 Hank's
PLL:1 LRBTRAT, AR AR abs930 bk U 40 fi 3 85 ( 11 2
DAY R RDD) B0 (73 1500 rpm, 242 10 cm, i
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(B 15 min ) , AR T AN , BERRZZ phER IR R SR eI 3 IRk
HMREYIM . 5 3 T EN 9% (Western Blot )46 1) PI3K/Akt {5
538 I AH 56 B [ PI3K Akt B ik EL 41 g g8 -2 SE A (Bel-2) |
Bel-2 #5¢ X # H (Bax ) (257K ¥, Odyssey ML AMEEAY
14 #4: (3£ LICOR /A H] )44 PVDF it , & 43171 K114, LA
B-Actin £ [ NS, THEAS SR AN R A & .
L5 GEit= o

SPSS 25.00( 2 IBM A\ F] ) S ARG A8 , 2L AR it
FFE A3 LA (vs )RR , = 4L ELFCR F L 307 220047
(PIPIXT EER FH LSD-t K56 ) , PRI LR H student-t K356

PN FSCILFREE DL (%) 2R , SR o KB Pearson AHIGHE 4
#1 miR-137 .miR-138 5 MMSE .MoCA 4} .PI3K . Akt Bcl-2 .
Bax [ &M , UM B 7K E 0=0.05,

2 R

2.1 AD #H., FFERZAIM;E miR-137 . miR-138 Fik & 4 E M itk B
#HAE PI3K/Akt {5 SEHEXEARIKLLE

AD 4 I ¥ miR-137 7K 5 K A1 Ji i ik B4 40 il PI3K Akt |
Bel-2 R A K AR T X IR (P<0.05), L7 miR-138 F1 &
MLk EL AR Bax 2K 4 2235 K T T X IR AL (P<<0.05), IL3& 1,

% 1 AD 48 3B MF miR-137.miR-138 FiAK SME M ELAM PI3K/Akt 5 SBHEAXRE L FTIE LB (x2s )
Table 1 Comparison of serum miR-137 and miR-138 expression and PI3K/Akt signaling pathway
in peripheral blood lymphocytes in the AD group and control group( xzs )

Groups n miR-137 miR-138 PI3K Akt Bcl-2 Bax
AD group 95 0.95+0.26 3.02+1.02 0.65+0.21 0.92+0.21 0.75+0.21 0.85+0.17
Control group 63 1.85+0.32 1.52+0.53 1.32+0.36 1.28+0.33 1.21+0.29 0.43+0.10
t -19.411 10.743 -14.757 -8.383 -11.558 17.675
P 0.000 0.000 0.000 0.000 0.000 0.000
2.2 AD 4. 38840 MMSE MoCA 43 tb % %2,

AD 2 MMSE MoCA -4+ 34 ik T % B 2H (P<<0.05) , W,

& 2 AD 4 338842 MMSE MoCA 4} Lb 8 ( x5, 53
Table 2 Comparison of MMSE and MoCA scores in the AD group and control group( x:s, scores )

Groups n MMSE MoCA
AD group 95 22.01+1.65 20.05+1.51
Control group 63 28.12+1.03 27.62+1.28
t -26.187 -32.740
P 0.000 0.000

23 AERKE AD 23E 75 miR-137.miR-138 3% & M E M
wE A PI3BK/Akt 5 SBEREXERRILLLR

A MY miR-137 /K- B A1 Ja] bk EL 40 i PISK Akt
Bel-2 £ FHZRE K FHMET B4 i 41 (P<0.05), B

% 3 NERTE AD £& M miR-137 .miR-138 Fix R A itk B4 PI3K/Akt (5 S B EEAXEARIE LB (v25)
Table 3 Comparison of the serum miR-137 and miR-138 expression and PI3K/Akt signaling pathway in peripheral blood lymphocytes of

R TR (P<0.05); B F 41 117 miR-138  #} & il 4k 2 41
Jifd Bax £ 4 335K 48 8 F b B RN E2 B 4 (P<0.05), H.h
B R T RELH(P<0.05), I3k 3,

patients with AD with different diseases( x=+s )

Groups n miR-137 miR-138 PI3K Akt Bcl-2 Bax
Mild group 35 1.12+0.06 2.65+0.53 0.72+0.06 1.01+0.10 0.85+0.10 0.75+0.06
Moderate group 42 0.90+0.13° 3.02+0.79° 0.63+0.10° 0.92+0.20° 0.72+0.16° 0.89+0.11°
Severe group 18 0.74+0.05°° 3.74+0.26°° 0.56+0.11°° 0.75+0.04°° 0.63+0.07°° 0.95+0.06°°
F 102.438 17.903 20.822 18.417 20.204 40416
P 0.000 0.000 0.000 0.000 0.000 0.000

Note: Compared with the mild group, ° P<<0.05, compared with the moderate group, ° P<<0.05.

2.4 AE%E AD £:& MMSE ,MoCA 14y b

i 21 MMSE MoCA ¥4+ I8 T B iz gl (P<
0.05), HH AR THEBE2H (P<<0.05), WLk 4.
2.5 Im5% miR-137.miR-138 7k 5 MMSE MoCA 4y, 4ME

Ik B 4R Al PIBK/Akt {5 S8 BE#E X B B RiEZ A X ER 7
AD B 1M miR-137 7KF-5 MMSE MoCA 743, 4N

M9k B 408 PI3K Akt Bel-2 2B I RA 2 IEM G (P<0.05),5

A1 JE I EL A i Bax £ RIS 2 A (P<<0.05); IIL1H
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miR-138 7K -5 MMSE MoCA 4y . #M& I bk [ 41 jfg PI3K .
Akt Bel-2 B FEE AL (P<0.05), 540JE i ik & 40

Bax i FIRIA R IEAK(P<0.05), L% 5.

& 4 RREFIE AD £ 3HH MMSE MoCA 1433 B (x5, 53)
Table 4 Differences in MMSE and MoCA scores in the patients wth AD with different conditions and control group( x=s, scores )

Groups n MMSE MoCA
Mild group 35 24.12+0.63 22.12+0.43
Moderate group 42 21.96+2.35° 20.03+2.77°
Severe group 18 18.01+0.31°¢ 16.07+0.53°¢

F 84.540 61.463

P 0.000 0.000

Note: Compared with the mild group, ° P<<0.05, compared with the moderate group, ®° P<<0.05.

% 5 miR-137,miR-138 iz 5 MMSE . MoCA ¥4} | 5ME) I #k B 20 A PI3K/Akt {5 S8 B0 X & B RIZHBEX S
Table 5 Correlation analysis of miR-137 and miR-138 expression and MMSE, MoCA score and PI3K/Akt signaling pathway protein expression

in peripheral blood lymphocytes

miR-137 miR-138
Indexes
r r P

MMSE 0.319 0.005 -0.437 0.000

MoCA 0.435 0.000 -0.357 0.000

PI3K 0.367 0.000 -0.468 0.000

Akt 0.385 0.000 -0.367 0.003

Bcl-2 0.442 0.000 -0.412 0.000

Bax -0.506 0.000 0.498 0.000

3 Wig PR ] L R4S 88 i TE ol C WEEEFEIR R IA T AR 21

AD & —Fh iy s fL 5 B E AR B N K A A B P S 2y el
250 I RAERAL R IO 1 BGR 83 e JE % B S A
R BE S AT EEN, AD Rt R, AR HR ( UURAE KA AN [
DX 3, 30 2o R /N A o AT A RN R B AN PR, 5 | % i 48 46 i
N, S EC L ANPE T R 2R AT EAE , A Ah AR HE @
T MM A T KBRS 5 S B Tau 8 AT B RRAL , AR
XA SRR R S fild% 3 i S B 5 5 4% S, R
AR LA T4 PIBK/AKt S 4 41 A 56 A A T3
TS S, MO 20 T R W] PIBK/AKt {553
T AT 22 e REAT 2600 O Th P20 B 28 0T, I i 22
JCA ML T RIS A ML AT , 7F AD Bt R vh R HE 2 A
PR,

miRNAs B—ZHAESF9/ RNA, 7l5E 5 H 35 mRNA 45
A VT AMNFY T PBK/AKL {5 538 1S 5 Ll & RS8R
AR U719, miR-137 SR 55— & BT R 40 A T 89 miR-
NA, miR-137 7¢ Jz JZ Rl 2 X g ik, 76/ i A + X A%
SEAN] BB OB ol N e e 3P P G U EZ ST S = I Al
% RGEPIFAFAET YRR, miR-137 3 Fe kil A AL
ity 2 / SR 2R B, 5 38 B Ul b 20 20 L 0 1 bR T g
WS, KA 2RV P, ARBIFSE & B miR-137 78 AD
MG PR, FLBE RSN E mREAL, LA miR-137 5
MMSE MoCA PR 5, 28 miR-137 kB4 5 AD
P I 1 R LA SOA RN D) REREISA OC . F9E oK , miR-137 K3k |

1-42 5519 Tau 25 10 BRI L™, $27R8 miR-137 IR G ]
RefRff AR #E M 1-42 Y551 Tau 2 (it BERERR (L, 30 AD &
AFTAFITIRBREAT . ASBIFFE AR /M 45 R /R miR-137 541
JE Ik AR PI3K Akt Bel-2 £ [ RIBZIEAHDE, 55N
WREL A Bax 25 1 3R35 2 HAHC . A WIS /R miR-137 A]3E
48] Notch [R]E#Y) 1 I E A B -2 W% PI3K/Akt {5538 )
Z 5 MM TR AT R N miR-137 F3AF PR AT g A i
i PI3K/Akt {5 il R TR 2T =, 255 AD #F2.
miR-138 F—Fp I Im I -, 80 zeste [R5 2.
SR FSCRMERE M CL S BEE A Mg s . R AR
28, 5B S0 E PR AR /NN R g A 2 P AR A e
miR-138 5128 RGP AEAE B VIDC R ISR W 14 (Al
Z K R A miR-138 St ik, HS 5P & 4iia T
FTRE T FRET, miR-138 5@ 1 #1a # ] FOXO4 Rikif & A4k
JOE BRI S RE B, R fefT b 2 R T, AR 66 /N BV T i 28 T i
529, miR-138 A 1] i i3 4 %5 NLRP3 ,caspase-1 ., H 40 i/ 2
(IL)-1B 1 IL-18 S5 e A G R T3k , BE /NI T4 L, 175
T P LTRSS, 75 SRR RS, A5 &K B AD
S ITE miR-138 Rk KB FRIE INE Ml =, SRk
miR-138 5 AD AT REFEARA 6. miR-138 225 AD WL
AIfE R : miR-138 3@ 40 a4 DEK 335, 1l DEK/Akt {55
M, FEAKt IR, RIRMRRET L FE A R R, 4k
M54 IH T AD &4 B, ARG S0 om
miR-138 i3 ik 5 PI3K/AKt {5538 B A 5C, M OCHGE g



- 4678 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.24 DEC.2022

Hi miR-138 i ik fe i PI3K/AKt {5 538 6 E i o755 4 g I
To, MR sE BT, R W] miR-138 2kl fE i i 4 il
PI3K/Akt {55 18 pAL AP 2 A U T, kI35 AD K=

4 iR, AD M I3 miR-137 #2157k TH i , miR-138

FIBACEHE R, HARFR K miR-137 5353k miR-138 5 AD Jii

15 0 LA SGA D) RERE S OC . miR-137 \miR-138 AJ fiE i it 4

FEPIBK/AKt 5 53l %2 5 AD Kl fe.
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