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Changes in serum miR-320a and AQP4 levels in patients with Alzheimer’s disease and their clinical significance
YUE Yamin ,GUO Suyan ,YANG Yubo. ( Neurology Department ,Puyang Oilfield General Hospital ,Puyang 457000, China)

Abstract: Objective To explore the changes and clinical significance of serum microRNA-320a (miR-320a) and
aquaporin 4 (AQP4) levels in patients with Alzheimer’ s disease ( AD). Methods Eighty patients with AD admitted to
Puyang Oilfield General Hospital from January 2016 to April 2022 were selected as the AD group,and another 34 healthy
people with physical examination in the same period were selected as the control group. qRT-PCR was used to detect serum
miR-320a levels,and ELISA was used to detect serum amyloid-B (AB) 42,AB40,AR42/AB40,AQP4 levels,and the sim-
ple mental state examination (MMSE) was used to assess cognitive function. The relationship of serum miR-320a and AQP4
levels with AB42,AB40,AR42/AR40 levels and MMSE score in AD patients, and their diagnostic value for AD were ana-
lyzed. Results  Compared with the control group, serum AB42, AR42/ABR40, miR-320a, AQP4 levels and MMSE scores
were reduced and serum AB40 levels were increased in the AD group (P <0.05). Pearson/Spearman correlation analysis
showed that serum miR-320a and AQP4 levels in AD patients were positively correlated with AB42,AB42/AB40 levels and
MMSE scores, and negatively correlated with AB40 levels (P <0.05). The analysis of the working characteristic curve of
subjects showed that the AUC of serum mir-320a and AQP4 levels in the diagnosis of AD alone and in combination were
0.802,0. 819 and 0.913 respectively, the sensitivity was 83.75% ,87.50% and 92.50% respectively,and the specificity
was 70.59% ,70.59% and 82.35% respectively. The combined diagnosis of the two can further improve the diagnostic val-
ue (P <0.05). Conclusion Serum miR-320a and AQP4 levels are reduced in AD patients, both of which are associated
with AR deposition and cognitive function in AD patients and can be used as auxiliary diagnostic indicators of AD.
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VERS B 2B 11 (amyloid-B, AB) 5 il P L AL 2 1) A
*0,

771N RNA ( microRNA , miRNA ) & — 25 45 75
RNA 437, W58 & 38 miRNA A]HE7E AD &/ % J@rh
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ST A St WEE AD H % 1L 7% miR-320a
AQP4 AL BT =8 5 AR UL ARARI I RE Ry
KZJXT AD (2 Wi e, B 76 M IR B IG AD 2
e I

I ARSI

1.1 —%ER 2EHL2016 4£ 1 H -2022 45 4
F PR IR E R B B IR Y 80 5] AD SB35 D AD
2H, Hrh 55 44 ), £z 36 5] AR 1% 52 ~ 87 (63. 54 +
5.68) % K 5 B 19. 7 ~ 28. 3 (24. 51 =
2.17 ) ke/m® s SCHRR B - v v Ko L b 38 49, 90 v K
DATR 42 Bil, g9 AbRHE: (1) FF & CBTIR 08 B 12
JEHEEE) Wb E; (2) 4RI =18 %5 (3) WIS, A
BEfi AL AD AHIGIRYT ; (4) BH B8 NG 145
Bl HEBRPRUE: (1) & IF0048 AR08 R il 24
i N B A8 ARG A0 5 (2) i 13 L i
PR MR S BOR N T BRI (3) A K
TAT R A AR (4) A EYRRB; (5) A IF
JUEC I E D RE A 5 (6) A TS 3 I AR S 4
F (7)) 3 DA NG ; (8) IR IR TR A2,
TR R 34 44 UK fgt e 2 Sl X B, Forp 55 18
], 2z 16 151 4F-1% 41 ~85(61.87 £6.21) % ; (K ds
H22.8 ~27.2(24.07 +1.87) ke/m*; SCALTRE . 25
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WL 1T B R R AR 1T . P 4] — R
TSR (P >0.05) . AP ERICBZE L2
et

1.2 5k WA WAL 55 5 52 A B st 25 i e
Jikifil 6 ml,1500 xg 2.0 15 min, 4385 i35 345 B 7
P8 T - 80 CUKFEMRAEEAM . Horh— 13K Tr-
izol ¥ (AL HLRF IR A YR A IR A 7, % 5 : SH-
2366 ) $RHUIMTE A RNA , ZE3R 1k (Jb 50 E R 5;
AR, 4% : GSO151-WTP) % 5 45 Ji ¢<DNA, 4%
I SYBR Green qPCR Mix &7 & (L B K LY
FHEA R AR, 265 : RK02001 ) 3] 5 47 PCR 3
B St B M B A R AR A R R 8
A% : miR-320a IF A 5] #: 5’ -GACTGTGTGGGACT-
TATTGAGG-3" ; K [a] 5| 4 : 5 -TGATGTAGTGTGTG-
GCTGTTGA-3" ;)% U6 1E[H 5145 -CTCGCTTCG-
GCAGCACA-3 ’; J= [ 8] #: 5 ’-AACGCT-
TCACGAATTTGCGT-3" . JZ Ji £ 4: 95 °C 90 s,
95 °C 30 5.63 °C 30 5,72 °C 15 s, JHFF 40 ]J5 4T
sl 2 /T, 2 7T R B L T miR-320a (AR
Fikdm o F3—0r R H] ELISA (DU i g F 4= Y Rt
e A R A A, g% 5 E-EL-HO0543c¢, E-EL-
HO542¢ | E-EL-H0490c ) il 2 fiL 15 AB42 \AR40 . AQP4
K-, R AB42/ABA0 TUAH .

1.3 NAITIREPEAS PR SEXT R AR5 3
SR T 5 45 MOk 25 4675 % ( mini-mental state exami-
nation, MMSE) " R4 A K01 Dy ik, 3 6 4> 4k B A1 30
AS5H L ME 0 ~30 43 VT RE FARAE R : SCH
BEMCT 17 3 5 /N SRR FE AR T 20 45 bk
FREEART 22 4 R SRR FER T 23 45

1.4 GEitegsrtr ] SPSS 28. 0 Seit2 4k
P BRI n(% ) R, R X K 55 1 Yookt
IEZ AT+ BREDE (o 9) Fm R ¢ 10258,
TRAS I3 LA M( Py, Prs) 7, 2R ] U K4 5 Pearson/
Spearman A4 AD B3 1LV miR-320a , AQP4
K5 AB42  A40 , AB42/AR40 7K F Fil MMSE i
IR R 2 E TAEFRE (receiver operating char-
acteristic, ROC) 12737 i1 miR-320a ,AQP4 7K F-
% AD B2 Wit {8, AUC %8¢ Hanley & McNeil ¥
B3P <0.05 AL EE L



PSS M ZPAGE 2022 AF 10 H 439 % 45 10 1Y)

2 ES
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AB40 .miR-320a, AQP4 7K il MMSE ¥ 43 L %5
AD 41 [l 7% AB42 . AR42/AB40  miR-320a , AQP4 7K
SEFN MMSE JEAMIE T X6 BR AL, I3 AB40 7KK
XFHRAL(P <0.05) (WLz 1),

2.2 AD H I miR-320a, AQP4 /K - 5
AR42 (AB40 . AB42/AB40 JKF-FI MMSE T3 1) 5% £
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1), Pearson/Spearman #1540 #T ik 7~ , AD £ 235 1ML
{F miR-320a, AQP4 JK V- 5 Ap42, AB42/AB40 A
MMSE ¥4 2 1EAH 56, 5 AB40 KR FAHKE (P <
0.05) (W#%2),

2.3 IfiljF miR-320a ,AQP4 /K F-%f AD )32 i
#rfH  ROC MiZe/r#r IR, il miR-320a,AQP4 7K
SEEph 5 B 4A 2 K AD [ AUC 43 ) R 0. 802,
0.819.0. 913, [fil. 7% miR-320a, AQP4 /K E-H 4 2 W
AD 1 AUC KF FH K2 (Z =2.431 2.416,P
=0.015.0.016) (WL3k 3 &K12)

%1 AD AS¥EBAME AR42.AB40 AB42/AB40 . miR-320a, AQP4 7k FF1 MMSE 4y L33 [ x £ 5,M( Pyg,Pys) ]

iz AD #H(n =80) XTHBZH (n =34) t/ U p
AB42 (pg/ml) 8.08(4.01,12.93)" 24.62(10.76,35.64) 5.965 <0.001
AB40( pg/ml) 22.90(13.39,32.48)* 12.41(6.94,19.83) 3.924 <0.001
AB42/AB40 0.38(0.18,0.65)" 1.85(1.21,2.50) 6.641 <0.001
MMSE 43 (43) 17.50 +3.75% 27.56 +1.67 14.996 <0.001
miR-320a 0.70 £0. 16 0.94 +0.26 5.193 <0.001
5%} A aP <0. 05
%2 AD BEIME miR-320a,AQP4 7K F 5 AR42 AR40,AB42/AR40 K TF0 MMSE 43 i X &
B miR-320a AQP4
eIty
r P r P
Ap42 0.674* <0.001 0.689 * <0.001
AB40 -0.684* <0.001 -0.609 * <0.001
AB42/AB40 0.628 * <0.001 0.685* <0.001
miR-320a - - 0.672 <0.001
AQP4 0.672 <0.001 — -
MMSE 43 0.581 <0.001 0.599 <0.001
#: * J4 Spearman FH M HT
3 IMiE miR-320a,AQP4 KT EIMSEEE2HT AD HMNE
B AUC 95% CI Cut-off R (%) R (%) Youden $5§%K
miR-320a 0.802 0.717 ~0.871 0.83 83.75 70.59 0.543
AQP4 0.819 0.736 ~0. 885 27.85 ng/ml 87.5 70.59 0.581
TEBL 0.913 0.845 ~0.958 - 92.5 82.35 0.749
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REREHIN . AB42 AB40 J& AR 1Y C &bty 28
e, AD B ABA2 (AB42/ABA0 FEAIRFN AB4O TIiH
J iR PR S R R A LAY ARBFST R, AD
I35 AB42 \AR42/AB40 ] AR , AR40 /K F-HH i
B4 AD BE N AR VIRV, HAT, LA )
AB . Tau 2K [1 58 BEPUA AR R S BE IR N T
AD 2GR S (AT T 1], Z2 R0 ) AR Y B ST BT
ARt AR A 4 (R F 5 AR, (L7 AR A 25 ) ST
(5 S e F A e 1 el IS B d
A BESK S AD By S AN . miR-320a 3 R E {7 T
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FEER LN, AD A miR-320a K-V FEAR, 755 Bk
FERFgEAE"" . 459 E BoR, AD 41 1M1 3% miR-320a
IR ARA2 AB4A2/ABA0 TEAHNE, 5 AB40 7K -5 i
ARG, $27R miR-320a 7K F-FEAR AT gl 5 ke AR TR
25 AD KAz, HALHI P BE S miR-320a B I BE AR EE
HI18K 7 %6 19 [F] U5 4 ( phosphatase and tensin homolog,
PTEN) 5 ¢, PTEN R 38 i i g e LS 334t/ 25 1
WG B 2505 500 BRI TR AR i SN2 B, 7E AD
R RSB RIEEEAE o 7F AB25-35 i Y AD
AR miR-320a REHE ] PTEN, J8 55 A25-
35 Xt AD iRy 2L

AQP4 J2 AQP Kk R B 1 2 —, FE /A T
i SE2 5 A 3 K T BRAS SR , S5 i P A
AQP4 RS 528 G P 2 24 a3 1 | 58 fih ] YA
YEF5 P AP 28 R G0 S T RS S 2 P B B R
SINHIIIRESVIMISE " o AR i B R ST AR40 5
/NSRS ef BF S & B ] AQP4 B PR ] R 3
NP AB WEBRAZ IR o 55— SXFAD /N U
bR /N B AQPA JEH 5, /NEUI Y AR TR HH B 1
I XSRS AR R AQPA 5 AR R AR )
FIE . AQPA JLH Z 351 7 Mk o8 & B, AQP4 3L [
ZASVERER RN AR DA . AHFST & B AD 44
M35 AQPA JKF-FEAIK, 5 AB42 AB42/AB40 1EAHX,
55 ABA0 K- FUAH G, $% AQP4 JKSF-RE(R 5 AD
B AR UURMIG /5 A LR s iR 25 9 . HHL
A RE N IR 2 B R 2R 11 32 PR AH JC 2 11 1 (low-density
lipoprotein receptor related protein 1, LRP1) {f Jy it {4
2R B A0 MR N AR L BEAR HE b 28T R P I
RN AF AN AR (O ER BURIBE A , T B AR @i
IR B B o BIF ST e, AQPA JE IR B 2k B D
il LRPL 235, 3 /b #A0 il LRP1 XF A 1975 [ 1F
FHZ . MMSE il R AD S8 R 1 ARZS A
DIREVTAS 7720, A SR 45 3 /R , AD 835 MMSE 143
BN R B2 TRAIT, $27R AD SBE AW B I T
REIRE . 4500 IR, AD 3 17 miR-320a, AQP4
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K5 MMSE 1532 1EAH 5, 20T /& miR-320a ,AQP4
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miR-320a fEifE iR AQP4 Hl] AR 75 (1 fl 22 T4
MJAT . e A ST 2] ROC s # & 2, 1
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