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TR SR 5 RS miR-211 F1 miR-202 ik K F e H Y
NI RE . AR IS BN 285 A JCPEFSE
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(LR BERE a. AL b, 22 NEl; o BAFEE2ERL, WHLEEYS 065401 )

W OE. B oA RFEHZEE (Alzheimer’s disease ) & % s if # 4 4E4 8 ( microRNA, miR ) -211 #= miR-202
FERFR L NI il BIRIPARE LH09 A XA R . iR I 2019 3 A ~ 2022 5 3 A Ak Ak B RS 69 T R
KB B 00 BIAE A BF 4R, ARAE s JR ek 3 £ & & ( clinical dementia rating, CDR ) #E 54 B % 5 A2 F 20 (n=24 ) |
PEM (n=48 ) Fe T FEL (n=18) . % LI FE B R ZF 90 HI4E A 2 B4, A & miR-211 = miR-202 A KT,
Pearson % #» Spearman % 2 #7 f2. 7 miR-211, miR-202 AR —# HikfeFh it B BIpAR a9 50, KA Logistic ¥
AT RFEFEFEN B E ER S BAE, SR M H miR-211(0.59 + 0.16 vs 1.01 £+ 0.31 ), miR-202( 0.35
+ 0.10vs 1.00 + 0.32) RZKFHEAK, ZFEALTFEL (11422, 18393, ¥ P <005) . BE. PHEAEEH
fo i miR-211 (0.73 + 0.21, 0.62 + 0.17, 0.32 + 0.08) &k/K-F. miR-202 (0.51 + 0.15, 0.33 + 0.10, 0.19 + 0.04)
R R H HHAPR S EF & (mini-mental state examination, MMSE ) #£4% (22.54 = 1.41 %, 19.35 + 1.01 %,
16.23 + 1.00 2 A 5245 4] /R A 4n 4% & % ( montreal cognitive assessment, MoCA )#E4(25.35 + 2.60 %, 18.59 + 1.32 4%,
16.59 + 1.24 o ) B # AL, 27 BA %35 E L (F=32.006, 46.917, 163.048, 163.703, 35 P < 0.05) , H#F ki,
FEL, FJE LK miR-211, miR-202, MMSE #= MoCA #F4-&4&, £ 5+ A 43t 5 & 3L (1=3.685~25.375, ¥ P < 0.05 ).
2 % | P Ao % JE 40 Hamilton /£ & % & (hamilton anxiety scale, HAMA ) #F % (12.34 + 1.27 %, 20.59 + 2.09 %,
31.29 + 2.19 %) #= Hamilton #74F-& % ( hamilton depression scale, HAMD ) 34 (14.35 + 2.13 %, 23.89 £ 2.20 %,
3535 + 121 %) &#H &, 2FEA % FEL (F=496.059, 553.939, 3 P < 0.05) , #&3E Pearson A8 % M7 {F 40,
miR-211 55 miR-202 2 EA X (r=0.615, P < 0.05) ., #E#%& Spearman #8 X & 247 #f %=, miR-211 #» miR-202 5 MMSE
F7 MoCA 2 23 EAAX (r=0.539 ~ 0.585, ¥ P <0.05) ; 5 HAMA #= HAMD 2 23 fi /8% (r=-0.651 ~ -0.539,
3 P <0.05), #¥% Logistic =2 5 #7#% 42 miR-211[OR ( 95%CI ): 5.321( 1.648 ~ 17.180 )] #= miR-202[OR( 95%CI ): 3.158
(1.989 ~ 5.012) | &EERFal RRGHREGEERFE (H P <005) . &L MRREHKEZH F miR-211 F=
miR-202 & A K-F AL, F miR-211 2 miR-202 5ilksnTh s, BBIPARE 2 Ftn £
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Serum miR-211 and miR-202 Expression Levels in Alzheimer’s Disease
Patients and Their Correlation with Cognitive Function, Anxiety and Depression

WANG Pengfei’, CHEN Changying®, JIN Yujuan’, SUN Anlong’ ( a. Department of Neurology; b. Department of
Emergency Internal Medicine; c. Department of Geriatrics, Hebei Yanda Hospital, Hebei Langfang 065401, China )
Abstract: Objective To analyze the expression levels of serum microRNA (miR)-211 and miR-202 in patients with
Alzheimer’s disease and their correlation with cognitive function, anxiety and depression. Methods A total of 90 patients with
Alzheimer’s disease admitted to Hebei Yanda Hospital from March 2019 to March 2022 were selected as the research group.
According to the Clinical Dementia Rating (CDR) score, the patients were grouped into mild group (n=24), moderate group
(n=48) and severe group (n=18). Another 90 healthy individuals who underwent physical examination were collected as the
control group. The expression levels of miR-211 and miR-202 in serum were compared. Pearson method and Spearman method

were used to analyze serum miR-211 and miR-202 and their correlation with cognitive function, anxiety and depression. Logistic
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regression analysis was used to analyze the influencing factors of Alzheimer’s disease. Results The expression levels of serum
miR-211 (0.59 + 0.16, 1.01 + 0.31) and miR-202 (0.35 + 0.10, 1.00 + 0.32) were significantly reduced in the research group
and control group, with significant differences (=11.422, 18.393, all P<0.05). Serum miR-211 (0.73 = 0.21, 0.62 + 0.17, 0.32
+ 0.08) expression levels, miR-202 (0.51 £0.15, 0.33 £0.10, 0.19 + 0.04) expression levels, mini-mental state examination
(MMSE) score (22.54 + 1.41 score, 19.35 + 1.01 score, 16.23 + 1.00 score) and Montreal cognitive assessment (MoCA) score
(25.35 +2.60 score, 18.59 +1.32 score, 16.59 + 1.24 score) in the mild, moderate and severe groups gradually decreased, and
the differences were statistically significant (£=32.006, 46.917, 163.048, 163.703, all P<0.05). Compared with mild group, the
serum miR-211, miR-202, MMSE and MoCA scores of severe group and moderate group were reduced, and the differences were
statistically significant (+=3.685~25.375, all P<0.05). The mild, moderate and severe groups had a gradual increase in Hamilton
anxiety scale (HAMA) score (12.34 + 1.27 score, 20.59 +2.09 score and 31.29 + 2.19 score) and Hamilton depression scale
(HAMD) score (14.35 +2.13 score, 23.89 + 2.20 score and 35.35 = 1.21 score), and the differences were statistically significant
(£=496.059, 553.939, all P<0.05). According to Pearson correlation analysis, miR-211 was positively correlated with miR-202
(=0.651, P<0.05). According to Spearman correlation analysis, miR-211 and miR-202 were positively correlated with MMSE
and MoCA (r=0.539 ~ 0.585, all P<0.05) and negatively correlated with HAMA and HAMD (r=-0.651 ~ -0.539, all P<0.05).
Logistic regression analysis showed that the low expression of miR-211[OR (95%CI): 5.321 (1.648 ~ 17.180)] and miR-
202[OR (95%CT): 3.158 (1.989 ~ 5.012)] were risk factors for Alzheimer’s disease (P<0.05). Conclusion The serum
expression levels of miR-211 and miR-202 in patients with Alzheimer’s disease were reduced, indicating miR-211 and miR-202

were closely related to cognitive function, anxiety and depression.
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FA] I o 1 BROAE ( Alzheimer’s disease ) 1E 4
AR AT VESRR , B BRI hy b 28 J 2T 2 4
g5 MU ERE, SR A BUNA R AT
FHEFRZ— " BEETRE ZRRAAWIRE, BTR
TR BRAE 1) A A AE AN BN P AN SRR R s ik
FrPUIER AL FEIAYY, 2xt iR A I Tkt A ™ B
S B U BT WA S R R A R AE L 1
K, AREACINAREE R 4, wGh R 1 T
I, A7 B T4k AL A= W53 FAn s ok 16 97 il
IRRIFBRAE o T/ IMZREZR ( microRNA, miR ) J&
NP AESRES RNA, S5 a4 nrfb. ML
KR, WS SRR Y, ko)
FREIZEEA I, TN BT IR T BRAE 0 S BE 4 X
BrH 7 M, miR-211 76 ZFp 4N B A= 7 i - %
PEETAEN, BEEMFSE A B, miR-211 ] 238 n
KERMGFEAEIART . Mg RGP A 2o T Pl
miR-202 W 5L RGEBIRII KA A K. MFTRERN,
miR-202 255 ] R i BRAE A A 2 R 1), sk
KA SCHRARIE 175 miR-211 Fl miR-202 5 B[ /R ok v
BRAE B E NI RE DL S S SEAAR G 25 2 2R . NI,
ARHIFFE BRI BT IR P BRRE £ M7 miR-211 Al
miR-202 kK B SINEIIIRE . A2 EEINARTE 25 1)
AHSHEWFSTE, R RIGT 7 BT /R P i BRAE FR A
1 #MHE5FE
1.1 AFRx % HEH2019 4E 3 H ~2022 4 3 A
AU FHE I = B WSCTA 114 BT 2R 2 16 BRAE R 3 90 B4 R oF
ST, IR I PR 8 % 0F 2 &= % (clinical dementia
rating, CDR) ¥4 & 0 AR (n=24) |

Y (n=48) RMIEEH (n=18) . BT IERE
66 ~ 90 (72.25+5.32) %, HPEs1 4], Lotk 39 4,
RFREAEE (BMI) 22.34 + 6.21kg/m’, ZHERE
12.24 + 421 4F, @IlJEL 23 6], wIiifgsL 28 4,
WA S 43 5], g 3 H () B e B (A S 90 B A Xk
WAZH | 4FEHS 65 ~ 89 (72.55+5.24) %, T4 50 i,
21k 40 5], BMI 22.56 + 6.86 kg/m®, % Z( & 7 )&
11.49 + 3.98 4F, FIfL RS 32 4], Wil s 33 4,
WA s 39 1], P2 — MR R 22 SR BT #
X (1/4=0.381, 0.023, 0.226, 1.228, 2.121, 0.620,
0358, ¥ P >005), HAALME, AREBHEZE G
SACHEABITY

PAFRE: OFTEE R E TG B/R HMEBIE Y12
Wit s @2 IR RIS R G2 O 5
KRS A 3 ( mini-mental state examination,
MMSE ) P57 10 ~ 26 775 @IGIRTERIEE; &
BENKIRE BRI HEBRbRE: OIF KON,
JHERE DA KB W S5 D RE R A s QR M T RE R
B GIFEEEME; @BA BN AR
BIRITH -
1.2 M E5XA  Trizol B RNA $#2HGLF] (db 5t
HLRFIEZ F] ), NanoDrop ND-12000 4366 (58
[ Thermo 23 F] ) , M-MLV K50 & (dbatil
R ), gRT-PCR X ( 3E[H Bio-Rad 2AH] ) .
13 Fi#
1.3.1 FEACRAE. RAEXTBAAER . T dAH
MR (W) HMEEK LA 5 ml, 3 000r/min &0
10 min, E.024E 10 om, W EIEREERE 2 -80°C
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1.3.2 miR-211 Fll miR-202 2 ik /K 3 /A . R
FHEEI 9 1 R A M EE =0 . ( quantitative real-
time polymerase chain reaction, qRT-PCR ) 7245l
I miR-211 Al miR-202 F 3k 7K. 2 1Ak & 3t
20 pl: cDNA (50 ng/ul) 2 pl, SYBR Green Master

Mix (2x ) 10 ul, PCR I Fi#514 (10 pmol/L )
& 0.5 ul, I ddH,0 % 20 ul, 44K 95 °C TS 1
15 min, 1 MEF, SRJGTE 95CA M 15s, 65CiR
KAEfH 455, F5 40 MR, RI/NERR2E, A4
AEA 3K, il 27 5 A miR-211 A miR-
202 MY RIS, S 1.

x1 qRT-PCR 5|45 %1
KA EmEY pEE7]
miR-211 5-AGGACGGCTCCTCTAACCAT-3’ 5-AGCGGCTCCACAAGTAAGAC-3’
miR-202 5-AACCAGCGCATGGACAGTTA-3’ 5-GACTTGACCACCGAACCCAT-3’
U6 5°-CTCCATCCTGGCCTCGCTGT-3° 5-GCTGTCACCTTCACCGTTCC-3

1.3.3 AFITIRETEAY . R MMSE FIZEEEF/RINA
P ( Montreal cognitive assessment, MoCA )
PR AHEATIERE ¥, MMSE B E .
Ji MR ete . BCEE I RNE FRET) 6 N HERE,
BIL30ANEH, B4R 3048, 27 4LL ERIEF
MoCA FEAFEPATIIRE, 16T . idle. HESE
FRAI G YRS 8 NS 11 NI H , B8 30 47,
26 5L RIEH
1.3.4  FEIEIMATE 2174 . SR A Hamilton £ /&R
( Hamilton anxiety scale, HAMA ) #1 Hamilton #J
filk ¢ ( Hamilton depression scale, HAMD ) ¥4 ),
Horp HAMA 36 2445 140 H , 5530 56 47,
oy Ui B AR TE ™ B . HAMD H %A 14 43
H, Bk 56 4, 15508 E A ARes ™ & .
1.4 %t S o4 SPSS 25.0 A HiEtE. 74
WEAS A TR DI + bR (xxs) F
7N, PIALR] ELBCR A e K 06, 22 4 [R] Fb B R A

22500 BRG] (n) FoR, RA L
K 5. K FH Pearson ¥ 43 H7 Ifil % miR-211 A1 miR-
202 A &4k, R Spearman ¥k 43 H7 IfiL i miR-211
Al miR-202 5INFNLIRE . FEIEAMARIE 25 AR G 5
K H Logistic [F1H 73 H7 BT JR 9 1 BRAE 1Y 5200 R 22
P<0.05 AESAGITFE X,

2 #£R

21 AR AL x4 e F miR-211 47 miR-202
KR HXTRAAM L, B84 miR-211
(0.59+0.16 vs 1.01 +0.31 ) Al miR-202 ( 0.35 = 0.10
vs 1.00 £0.32) FL/KFHRFEEL, 25205101
E N (=11.422, 18393, ¥JP < 0.05)

22 REEEARENREHEBEEH 2F miR-211
Fe miR-202 K -Frbdx  WLE 2. B, LM
TR 2H 11 75 miR-211 1 miR-202 kKB AL
ESBEAGITEENL (P <0.05) .

*x2 AREEEREM/RREIRESREME miR-211 F1 miR-202 KFELEE (xxs)
el R4 (n=24) Y] (n=48) EEAL (n=18) F{H Py
miR-211 073021 062+0.17° 0.32£0.08" 32.006 < 0.001
miR-202 0.51£0.15 0.33£0.10" 0.19.+£0.04" 46917 <0001

W SIRAFHAAIL, =3.685,11.011;9.423,13.439, % P < 0.05; ° S ErdaAHIL, #=9.089, 6.633, # P < 0.05.

23 RASCEREFMREERE B FH AP0
veix WAk 3. BEH . PEHMEEH MMSE,

MoCA W ZHiEAR, ZEnHAZTFE X (B P
< 0.05) .

x3 AREEREM/RREEREBEAMBERILLE (x£5)
el B4 (n=24) FIEA (n=48) HEA (n=18) F{E P
MMSE (4}) 254+ 141 19.35 £ 1.01° 16.23 £ 1.00" 163.048 < 0.001
MoCA (4}) 2535+2.60 18.59 £ 1.32" 16.59 £ 1.24" 163.703 < 0.001

e HREFHAMLG, =16.000, 25.375; 21.973, 22.830, 4 P < 0.05; * 5 ErHAHLL, =14.155,5.880, ¥ P < 0.05.

24 FRRFERENRFEREEH LEMAR  HAMA, HAMD W5z it s, 25 BAA ST
teseges WAk 4, REA. hEAMEEL BX (HP<005).
x4 AEF=ERRE M /R ERE B E R EIBEENLEER (x+5)
5H UL (n=24) AL (n=48) A (n=18) Ffi P
HAMA (4) 1234+ 1.27 20.59 £2.09" 31.29+2.19" 496.059 < 0.001
HAMD (43) 1435+2.13 23.89+2.20" 3535+1.217 553.939 < 0.001

W SRR, =24.186, 44.543; 26.651, 47.038, ¥ P < 0.05; " SHEELIAL, =28.374,28.959, ¥} P < 0.05.
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2.5 o2 i miR-211 #» miR-202 K - 48 % # 2L &
—k L5k, BRI LemER I
% 5. M4 Pearson AH & PE 4> BT 453 A1, miR-211 5
miR-202 & iF 41 ¢ (r=0.615, P < 0.05) .  #2
Spearman AHJCPE/M AT 1, miR-211 Fl miR-202 5
MMSE, MoCA £ B FIFMHX (P <005), 5
HAMA, HAMD &£ B EHAMKE (P <0.05) .
#5 I miR-211 # miR-202 HHEEUR-ES
INEIThEE . EEEINARE A RE X

miR-211 miR-202
LE|
r P r P
MMSE 0.539 < 0.001 0.554 < 0.001
MoCA 0.585 < 0.001 0.562 < 0.001
HAMA -0.638 < 0.001 -0.651 < 0.001
HAMD -0.539 < 0.001 -0.564 < 0.001

2.6 Logistic B )2 57 7] /R 3K ik B IE % 0 v B
F AR 6. LU & AE BT R O BT AR A R AR it
(=1, %=0), M miR-211 Fl miR-202 N 425,
miR-211 F1 miR-202 ¥4 SEMI{E, 747 Logistic 7]
P53, A0 FF 50 miR-211 F1 miR-202 {1k 5%
M BT 7R SRV ERIE BRI R (3 P < 0.05) &

Fo6 mMmMPRRBERAE Logistic B3R TR

S B SE Wald P OR 95%C1

miR-211  1.672 0598 7.814 0.005 5321 1.648 ~ 17.180
miR-202 1150
3 itig

BT I P T BRE S — 5 5 B AH DG B P AR T
PR, TRERERIE A A, AR AR M LA K 2 i
FIRAF, MR SRR LT,
EAE N AT U BT R DRI R AE A I PR By
W L AT RERERY . JOIESE, fAER W
FERAT AEAR,, W2 AR A FE A5 2% 1 A
DIk as-to 2 A M BOR YT B G, SRR Ttz
Fr bR, TR RIS & S o 2 Y, R,
FHRAEYIBRICHIXT TIRYT BT R 2 i BRAE EAT T
o A

miRNA fE 24 N I P 3E g0 73 RNA, A 5 41
miRNA (1) 3- FEBHIE X 45 5 ok 1 56 S 5 B R
ik, HEZFERT S5k, mdg
REHMERZINRE, miRNA HA 5 A 50k
P miRNA R SRR R AR T, T2 EE
TRIZE RS, I R S5 DR e S N R IR 2 fly
APPSR R, S5 U HI D) RE RS A5 A B Y 1E
P miR-211 S#& R paf o, Hil#kiks
oA 2 o0 N Y € ¥ L 225wy | 9 A A £ {3 ]

0.236 23756 0.001 3.158 1.989 ~ 5.012

A SR AT R 25 T R o 22 T 405 AR B sk ) 367
RS miR-2 11 (14 5 3k S B o b 22 8 1Y)
IPAERIAES , It Ak 28 fih 8 0B A R Zh RE s fi
IR 2 2 — U9 L4 U NS & BRAIE miR-211-
5p 2 SEORBRMZTTI TN, MZ IR,
WS R AEMAKEAT R PN = % U A8 58 &
P miR-211-5p R 38 3= 80 J2 o 440 Jfa Y Aot 28385 3%
PR 72, 00 oo 95 ) 7 1 00 e ) i o 2 4
I3t 294 VIS K B miR-211 i Rk BE
EL oW Wik k2 ved 1] 08 1 iz IO o
7o, IR B BRSSO A i 5. miR-202 1N
L e Z A0 IR A v S ek, T4k &
TE R S M DA K b 22 O R S R T o S ek, It
% 52 RG0S5 R PP miR-202 R E 4 1t
I [ AR B P AR R AR 2 BT IR 26 BRE o 175
() 8, RTAE R BT JR D T SR AE A TR A A= Wb i Y
i 25 O WFSE & B miR-202-5p i ik 2 1l i
VAP TR L ARG S TR 2 9 SRR PUIAT /R Pt 2R
E (A 2 5. XIN 45 P2 A58 & B miR-202-3p
) VR AR 2278 IR S S IARREA T R, T REE
TRITIABIE A S bR . AHFSE KB, BT AL
miR-211 Fl miR-202 & ik 7K - i} 3 F# 41X, miR-211
A miR-202 F& K /KXo 175 7™ B AR BE AR UK BAIR, AR
i Pearson #H 3¢ 4 43 #1 45 1, miR-211 5 miR-202
BIEMSE, Ui miR-211 A1 miR-202 A 3L[w] 2 5
IRV BRAE 10 & 2E & %, miR-211 1 miR-202 {3
IR G R G
LM 2B, MMSE, MoCA PE4 Bl
v PR AR, HAMA, HAMD 3E4MR K55,
VA B DA T BE RN £ E SN AR 28 b 25 0 1 T E e
FEUTEAKIAS AL . HHE Spearman AH /BT
miR-211 #l miR-202 5 MMSE, MoCA & & # 1F
MK, 5 HAMA, HAMD £ & 2 i AH5¢, Ui i
5 miR-211 Fl miR-202 5 B E AT BE L e A L8
Al 28 2 VA G . ARHE Logistic [A10T43 #7145 miR-
211 F1 miR-202 {F% 3 328 J2: 52 Ml Bi] 7R 2 1 SEROAE 1 1 I
2, 1350 miR-211 F1 miR-202 5% L 4EH X,
ZE Lk, BaTJR PRI R S LS miR-211 Al
miR-202 ik /KK, miR-211 Fil miR-202 5 1A
HITIRE . FEREIDERS 2 B VA G . ABIFSRE W A A —
SERSRRYE, AnoRIER ML miR-211 A1 miR-202 X i
IR UG BRAE W BRI L, FEAR R, JREs
P RFEA NG B HtE— 2L B0
SE ik
[1] &l , ke, xi5e, % . AEF=EH AR /R 50
B B IMYE miR-128, miR-223 FRikK P 5K
I SN SN T BE A AH e 3BT [, 76 v 5 il 2
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