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([E] BH 5 miR-26b. miR-30e 7 2 4F M Fi 2% 5B LI 14 28 35 55 25RTIG IR 78 3.
Fik 201546 H 22017 4F 9 AL T8I 2 XA = AN REE BRI 200 41 4 AR B 5 HE1 70T
3%, LA BT R PR AR A 1004910 AD 4, 3% FE DA AT R R At (MCD) SR 3% 100 524 MCI2H , 55 3% 5 100 4]
[FTE AR B (g ARG 35y NC.2H, 3 2o S 9%t 58 5 PCR(qRT-PCR) A5l 4% 28 1fiL ¥ H miR-26b . miR-
30e (192K K-, HOAE = 4 22 1] — G R G A B H I =R (TG) . BRI BE(TC) AR B2 R 2 11 JIE [ e
(LDL-C). 1 % B2 A5 4 19 JH [ B (HDL-C)., [F] 8> e 222 (Hey), ARHE 2K (ANP) &5 i 5 Pearson A 3¢ 53T AD
B IME miR-26b . miR-30e 544 WFRFRATHIICH: ; 502 Logistic [IIF T2 AD &A= 1 fE R R 2 .
SR X TNCZ, ADZH . MCIZH IfLVE P Hey . LDL-C & B3 TR, ANP & &t B EFRK(P < 0.05); AD
20 | MCIZH I3 7 miR-26b 1k /K435 0.51(0.15, 0.86), 0.79(0.21, 1.14) BE LT NC4H [ 1.06(0.42,
1.32) ] (P < 0.05), AD 41 Il 35 ' miR-26b ik 7K F- B AL F MCLZ1(P < 0.05); AD 4 . MCIALIfiLi% 1 miR-
30e 2% 3k 7K 43 1) 49 1.27(0.53, 1.72). 1.02(0.35, 1.65), W] & 5 T-NC4H [ 0.86(0.43, 1.32) ] (P < 0.05),
AD 4L 1L 75 1 miR-30e 2234 7K - B 2. 55 F MCI 24 (P < 0.05) . miR-26b M1 % 35 7K -5 ANP{E £ 1E A 56
(r=0.626, P < 0.05), 5 LDL-C ., Hey {2 A1 (r=-0.517 . -0.523, P < 0.05); miR-30e &5 /K F15 LDL-C
Hey {5 IF A 5(r=0.536 , 0.644, P < 0.05), 5 ANP{H . miR-26b 2 ik 7K - & 11 M X (=-0.732 ., -0.563,
P <0.05). Logistic [[1J7/3#7 & 3, Hey . LDL-C . miR-26b . miR-30e J2&: AD & 2L [l 37 i P 2 (P < 0.05),
ANPJEAD BIRPTR K (P < 0.05), £ AD B L7 H miR-26b 235 B 3 F I8, miR-30e Fik /K i
% [, miR-26b . miR-30e — 1 5 AD Y & L R BA X
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[ Abstract ) Objective To study the expression characteristics and clinical significance of miR-26b
and miR-30e in serum of patients with Alzheimer disease (AD). Methods A total of 200 patients with senile
dementia admitted to our hospital from June 2015 to September 2017 were selected for the study. Among them,
100 patients with AD were assigned as AD group, the other 100 patients with mild cognitive impairment (MCI)
were assigned as MCI group. Another 100 patients who took health examination in our hospital during the same
period were assigned as NC group. Real-time fluorescence quantitative polymerase chain reaction (JRT-PCR) was
used to detect the expression levels of miR-26b and miR-30e in serum of each group. The general clinical data
and the contents of triglyceride (TG), total cholesterol (TC), low density lipoprotein cholesterol (LDL-C), high
density lipoprotein cholesterol (HDL-C), homocysteine (Hcy) and adiponectin (ANP) were compared among the
three groups. Pearson correlation analysis was used to analyze the correlations between serum miR-26b, miR-30e
and biochemical parameters in AD patients. The risk factors of AD were analyzed by binary logistic regression.
Results Compared with NC group, the levels of serum Hey and LDL-C in AD group and MCI group increased
significantly, while the level of ANP decreased significantly (P << 0.05). The levels of serum miR-26b in AD
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group and MCI group were 0.51 (0.15, 0.86) and 0.79 (0.21, 1.14) respectively, which were significantly lower
than that in NC group 1.06 (0.42, 1.32)(P < 0.05). The levels of serum miR-26b in AD group were significantly
lower than that of MCI group (P << 0.05). The level of serum miR-30e in AD and MCI groups were 1.27(0.53,1.72)
and 1.02 (0.35, 1.65), which were significantly lower than those in NC group 0.86 (0.43, 1.32)(P < 0.05). The
serum level of miR-30e in AD group was significantly higher than that in MCI group (P << 0.05). The expression
level of miR-26b was positively correlated with ANP (r=0.626, P < 0.05), and negatively correlated with LDL-C
and Hey (r=-0.517, -0.523, P < 0.05). The expression level of miR-30e was positively correlated with LDL-C
and Hey values (r=0.536, 0.644, P < 0.05), while negatively correlated with ANP values and the expression
level of miR-26b (r=-0.732, -0.563, P < 0.05). Logistic regression analysis showed that Hey, LDL-C, miR-
26h and miR-30e were independent risk factors for AD (P < 0.05). And ANP was protective factor for AD (P <
0.05). Conclusions The expression of miR-26b in serum of AD patients is significantly down-regulated, the

expression of miR-30e is significantly up-regulated. Both miR-26b and miR-30e are related to the occurrence

and development of AD.
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AT PR R R R UL A 22 R G R AT MR AR,
FE RN BN M BERE AT, BT /R 2% B
(Alzheimer disease, AD) £ kT 70% DL L AFE, 2—
TG e P 1) S AR A AR B A I e R 1
(mild cognitive impairment, MCI) 41 1E # 5 & Fl i
SRR RS, BREnTRRE | G , IR ] AR R i
HL G, MR 948 R B AL SR AR L K A5
IR AR S B DR ZE 7T X i 2 SRS W D T
YFEKR, #/NRNA(microRNA, miRNA) S22 EAZ A=)
AR RS/ N RNA, LA & ARSI miRNA ik
2B, AR RS EARE CL AT
5% 7R IR miR-26b T 55 K B S AR 280 40 Y
PAT 5 miR-30e AH 5 A [ P94 2245 B | g
SEAT 5, PG A2 RS S BT BB 1M 7 miR-
30e Al miR-223 /K- 5 2 REAIG, ATAE A R R
f8hR. HETXET miR-26b, miR-30e 75 &4 M i S I
B MG T FRB TSR L, ARWFFEE A AD |
MCI ., 2 5 2H 1l 3% ' miR-26b . miR-30e (1) 33k 7K F
DLEAH A AR bR, AFFE S AD RIS KR E R,
PRI 25 SR T

BRE5HE

— Bk

YE 20154 6 H 2201749 J VL 177 1 Hr 2>
X5 = N R BE WSCTR /9 AD B8 3 100 151 S AD 4,

Ho B 5449, L P46 65 4E Y65 ~79%, 1
(74.14 £ 2.64) % 5 )0 K LLR 24105 76 451, 125 v K A

27 2446 5 5 IR R 46 51 AD ZH BB AN AR «

(1) 18] B 45 4R 75 52 2 (mini mental state examination,
MMSE) 373 15 14 ~ 23 535 (2) £F & 28 & [ 57 fl &
G 15 T P AN A TR RS T 5 AD MO DB P 23

Mild cognitive impairment;

microRNA-26b; microRNA-30e;

(NINCDS-ADRDA) #5#'*'; 3) 4 = 55 % . HE%
PR (D G600 I B 55 e 4 D i)™ B BE 5 &
(2) FARPEAG 2 ; (3) AETEMG P B S L V) 388 e A
i IR RN A SR AR A BER
(4 MCI 5 2 100 161 g MCIZH , v 580k 57 6, Lotk
43455 Fir 66 ~78 %, F-3(7435+£2.55) % ; WIth
K PAF 2815 61461, i B DL b 245 30 515 5 il e i
H 5245, MCIAL & & A0 A b5 #E: (1DMMSE 3 43 =
24435 () F54 MCIE B TAEH R MCL) ™ L2
WibrifE s (3) 4EIE =55 % . HEBRARIER] AD Z1HER
Bt LA 100 5l [R] AR A BEdAR: (e e 25 A o) REZH (NG
), Horp BYESLE], Lotk 4941 4Fik 64 ~ 77 %, S
(73.69 +2.31) & 5 W1 HH K LA 2417 41681, v b K DA
2E DT 5905 v R R 43 0 45 2 IR AR IR B P
WEF LT E X (P>0.05), B4,

AW FE A e A8 AL B B St o, Tl
FERCRED IR S KRB AR EIETE, 6
(RS RFERE T )

— L FEEARI S

RNA #2507 & (525 DP443), I F b5 KAR
HAEH BR A Al AceQqPCRSYBR®GreenMix (58 5
0221-01), 1 [ i 5 vazyme )25 &) 3 5190 F ¥4
T A0S 7% & G qRT-PCRAX (S . CFX96),
4 A 5% [# Bio-Rad A #, 4= F 8l A= Al a2 AL (L5
H 37.7600) 14 F PR 254t H 37 IR

= BRI

L A - i FH T R T A R R
23 R ZS R BK M5 ml, 4 000 r/min, B5.0> 10 min, B
LERRETEPE T, -80 CLAF# .

2. I R — ML A AR A I - (1) — Bk : SR
LR E DB A s 5 B, M R B ek
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K 45 %0 (body mass index, BMI); (2) TAHIZ)) 5E
PAL : SR JH MMSE #EATIF 5, 48 3% Sh 7 22 #5331
BT, TP A FEAREE N e VER
T5IE T WM R F FRIBRR I EIH |, 4 E S
AR 1043 348 55834958, B3R 3047, it
27 57 RN REIE R, 43808 , IR REBRAT
TZHE < 129 F RGN R 3) A fbdR
PR E = 4= A sl AR A A A0 e R 3 i 7 v
fiH [# % (total cholesterol, TG). H i =g (triglyceride,
TC). i % B2 i & 1 JIH [ B (low density lipoprotein
cholesterol, LDL-C), /& % £ If 5 1 H [& EE(high
density lipoprotein cholesterol, HDL-C), [] 7l e
@fi(homocysteine, Hcy)\ ﬂﬁﬂﬁé%(adiponectin, ANP) [
rime  FIRFR PRI B DL R S e B A
FRAE R R I BT e, AR OB S IR i ARSI
H R e B — A RAE R S A8 AR, AR
Pl 3IRER .

3.%¢ )t & B PCR K5 il miR-26b 5 miR-30e 36 ik
AKAF: SR RNA $2 0G0 & P UM 5 RNA, iU
SEAS cDNA, K HE & PCR AKX miR-26b FlmiR-30e
TP . qRT-PCR J i A& 2 310 w1: miSeript
SYBR®Green Mix 5 w1, cDNA(SO ng/ w D1 w1, F
W10 wmol/L) % 0.5 wl, ddH20 3.0 pl, W
2541295 °C,90 5395 °C, 308363 °C,305;72 °C, 15 s;
40MEFR . miR-26b HlmiR-30e & N2 U6 15|15
FIULFE 1. R 27T 5k 46} 1 7 miR-26b Al miR-30e
TR AT T

9. Gtk

FIFH SPSS 23.0 #4748 1443 Hr , 5P RER H

BIFTR AT x KR A5 IS A R POR AL +
PRifE2E (R £5) FoR, 2240 1A] FLBCR TR R 2 2546
B, J7 20 Gei o i SCE i — 2R ] SNK-q i
TP EL3E AFFE RS ST BORER I h A8k
(MUAALTEEER) [ M(Pys, Pry) 1 3R0R , RHATAES4L Mann-
Whitney UK 563 — 4328 Logistic [7] 5 43 8T AD & 4=
4 £ B PR 3R, AH SCG 43 17 2R H Pearson #H G 43 4T
P <0.05 N ZEFAGIFE S

s R

L = —ooRH A W32, ADA  MCIZHAI
NCA S . BMI, KIS E R T IS, 225770
Giit2#mE X(P>0.05); =4AE2F K- . MMSE ¥
o b, 2R A5 E X (P<0.05): AD4
MCIAWI R VAT 2205 N Z T NC 41 (P < 0.05), A
ADZHZ T MCIZH (P < 0.05); AD#H . MCI#H MMSE
P T NCAL(P < 0.05), HAD 40K T MCI 4
(P<0.05),

2. “HHAEARFERRILER . W3, AXTTFNC4, AD
ZH MCIZIMLHE 7 Hey LDL-C 75 5 B & T (P < 0.05),
HADAHE T MCI4H (P <0.05); #H%F T NC4 ,AD 4
MCIAL IfiL 7 H ANP & 5 18 3E FEAL(P < 0.05), H AD
AT MCIZL(P < 0.05)

3. = 4 1ML 3 H miR-26b 5 miR-30e % 34 /K - 1
B W4, ADZH ., MCI4 I 7% H miR-26b 2 15 7K
i3 EAR T NCLH(P < 0.05), H ADA X T MCIZH
(P <0.05); ADZL . MCI4 Ifil 7 ' miR-30e 3 1k 7K
VB B TNCAHP < 0.05), HADA &5 T MCLZ
(P<0.05),

%1 qRT-PCRE|YITH

miRNA EmGI4s -3 B9y 5° =37

miR-26b CAAAGGTCCATAGCAAGGGT GCGACCTTGTCATGGTTTATAG

miR-30e ACACTCCAGCTGGGTGTAAACATCCTTGAC CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGCTTCCA

U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT

F2 TR
1 - 5 IR BMI 2005 (f51) Sz i MMSE P
(#41) (kg/m*, % +5) LSS aYa (S dV N (i) (r,xxs)

ADZH 100 46 23.54 +1.95 76" 24" 5 20.89 +5.15"
MCI#H 100 52 2242 +2.46 61° 39° 4 26.75 £ 5.33"
NC#H 100 43 22.10 £ 2.67 41 59 6 29.16 + 6.24
X IF1E 1.686 1.536 25.577 0.421 27.815
P8 0.430 0.217 <0.05 0.810 <0.05

T S5 NCAHH, ‘P <0.05; 5MCIZLH 4, "P < 0.05
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RT3 GRS G +5)
2H 5 %k TG(mmol/L) TC.(mmol/L) Hey(w mol/L) ANP(p g/ml) HDL-C(mmol/L)  LDL-C(mmol/L)
AD4 100 1.82+1.02 533 +0.54 20.36 +7.17" 6.41 £2.33" 1.30 + 0.42 2.83+0.78"
MCIZH 100 1.75+0.99 5.28 +0.63 18.53 +5.16" 8.84 +3.29° 131 +0.41 2.68 = 0.54°
NC4l 100 1.68 +0.97 5.19+0.74 15.11 +4.29 11.35+4.15 1.33+0.53 2.39+0.77
FIi 0.496 1.222 20.392 54.680 0.112 10.054
Pl 0.609 0.296 < 0.001 <0.001 0.894 <0.001

T S5 NCAHH, ‘P <0.05; 5 MCIZLH 4, "P < 0.05

F4 =AM miR-26b 5 miR-30e £iEKF R6 LM LAR VRN & A 2 (19 432K Logistic [BIH 437
P P M BIH  SE Wald x* ORfE P 95%ClI
25 %k miR-26b miR-30e HE {8

AD# 100 0.51(0.15, 0.86)™ 1.27(0.53, 1.72)" Hey 0.462 0237 3.800 1.587 <0.05 1.270~1.985
MCI#H 100 0.79(0.21, 1.14)" 1.02(0.35, 1.65)" ANP -0.453 0249 3316 0635 <0.05 0.469~0.861
NC#H 100 1.06(0.42, 1.32) 0.86(0.43, 1.32) LDL-C  0.192 0095 4.085 1211 <0.05 1.135~1.294
VAl 23.612 12.362 miR-26b 0210 0.131 2590 1.233 <0.05 1.038 ~ 1.465
PAH < 0.001 <0.001 miR-30e  0.551 0355 2409 1.734 <0.05 1.654~1819

;5 NCHLILER, P < 0,055 S MCIALILE, P <005

4. AD # F Il ¥ ' miR-26b . miR-30e & ik 7K
V5 & IR AR A GRS A DL 5. miR-26b AH X
FE K5 ANP{H 2 1E A X G=0.626, P < 0.05), 5
LDL-C ., Hey (B fAH(=-0.517, -0.523, P < 0.05);
miR-30e % ik 7K F 5 LDL-C. Hey {8 5 1F #H 3%
(r=0.536. 0.644, P < 0.05), 5 ANP{H . miR-26b %Kik
TR B 1A (r==0.732 . =0.563, P < 0.05) .,

F£5 ADHBEMIET miR-26b . miR-30e 31k /K -5 4 1

FEPRARSCE 3
- miR-26b miR-30e
1l PIE r{l PAE
TG -0.146 0.054 -0.064 0.854
TC -0.131 0.078 0.138 0.613
LDL-C -0.517 < 0.001 0.536 < 0.001
HDL-C 0.129 0.432 -0.084 0.689
Hey -0.523 < 0.001 0.644 < 0.001
ANP 0.626 < 0.001 -0.732 < 0.001
MMSE 0.147 0.684 -0.124 0.549
miR-26b - - -0.563 < 0.001

5.5 0 AR PR R A TR 3R Y 532 Logistic
95387 W26, ¥ Hey, ANP, LDL-C., miR-26b,
miR-30e 7K AN B, 44 Logistic [71H 7341 & 3K,
Hey . LDL-C, miR-26b ., miR-30e J2& AD % 4= ()8t <7 5 16
K2 (P < 0.05), ANPJ& AD ZA IR ZE (P < 0.05)

W’
AD g B AE NI 2 S, Fe A pL] =445 A

B, AD )& A & ML ST AR I T #40, -
FR BN S 1) 0 TV (s i A R e A A
FRFRRIAIZ R A S 5 R () [, Ak, ok
R PIRIFFORE HGHE 18] miRNA,, miRNA 2 —F NI
PEAGIESRTS RNA, 215 4 Wik Z i B oh e,
WFSTIE B miR-26b . miR-30e 1) 2535 54 5 R figi P
ZOUHIVEE BA YBR[, ARFFEI
AD B3 . MCLEEF | fg@FR A ML o miR-26b . miR-30e
FERACEI AR, TREHL S AD KR,

Hey /& 2 SE 1R 2 e 2R 1 57 R, S A b il &
Tz SRR A A T AR . RS UER, BKSE
Hey T #5000 R0 I 457, MR IS fE 2, ELA 1 h
BE W Hoy 7KF Fh i A . AR 45 % Bl Hey K
ST R TR M/ LA AR & A AN D) BE R AR Y
fak %, FERE M B SE R R, HDL-C
TE 155 P 5 27 (vascular dementia, VAD) 23 1M3&
ErE AR T E K, nTRES VAD Bt 6. R
2050 % 3, 5 HDL-C 2 K [, LDL-C 75 ik A 41 20
AD BB LT P R e v TR AL, AR
LDL-C ] BEINEE AD JRE 1 . ANP) {2 /7 4E T
TR XK, FTRES 5 il sl 205 538 I, 1 3h fig
BOEA, PR BRI RE . AN, ANPH
A BTSN K ok A Ak 55 B AR W2 N, 7E AD L MCI
(4 A JE R AR, Teixeira 25 S THESY
R, SR EEE AL, MCIFIAD B3 ANP /K-
N R, SR ANPSE— B0 LA (R VE R R T I8,
ST BERERH RO 0 & AR A O . ARBIFIT KB,
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ADZH , MCI4 . NC 4 1l i ' Hey . LDL-C 7% &K IK
B L ANP & i KUK AR, #2755 Hey . LDL-C 7% 503
T ANP & & FEAK AT B BB AR A G, ik
— Wit 20, BT REZ i .

Swarbrick %’f:[ 19) WF5T % B8 AD B 3 1135 T miR-
26b 3 1% 7K F 5. % T 8. Chen %™ 7EHF 5% 5 AD
£ & miRNA B} %% B miR-26b-5p F 15 T ¥, Mendes-
Silva 25" VBIF 5Y AD BB 0L P 74 SR 2Rk Y
miRNA B} & 3, miR-26b-5p #ik 2 3 T /5 Z At
T RAMFFTEEFAL, BEIH miR-26b 1] fE 5 AD [l %
X, =0 &P miR-26b 5 Hey . LDL-C &
R fAHOC, 5 ANP & & 2 IEA G, #2785 miR-26b
Al AEM I Y AD i Hey . LDL-C, ANP & 2781k,
SR IS I, B 55 . L% BT &
PRI 4 205 /)5 BB TR R P miR-30e {3 B AR, TESK
miR-30e X 71 43 £R 5 /> B 28 oo O A DR 4P 4
Swarbrick 25" 7%, AD B A | I3 1 miR-30e
FRKF B L. ARBES R, AD B L
miR-30e FiA/K P2 % LM, Ui miR-30e 1] fES 5
AD i kA . W5 KR, miR-30e ik KF-
5 LDL-C. Hey 2 IEAHSC, 5 ANP{E 2 HAHE, $&/R
AD S I3 T miR-30e A 7K T 5 B AR K
SR BRI AP A G, Ba AT ot
Logistic [8] 9 53 1 % 3 Hey . LDL-C . miR-26b ., miR-
30e /2 AD &A= BT G B R, ANP 2 AD [ R4
B F, 478 AD & 25 BE R AT 68 5 AR 1L 7 H Hey
HDL-C . miR-26b . miR-30e % 35 /K 3 () T 55 A ¢,
ANP & TR 5 AD BBE R 1E AR AHDC, B, IR
AL K ARG M JE 45 K . miR-26b . miR-30e Z57KF-, LA
KEFi2ih , MR TE I

ZE R, miR-26b7E AD % 1% TP IR %k,
miR-30e 7E AD (3 I35 s 3R i5, & FIHE 5 AD
() R R R R AT G o HUR RS FEAC TR/,
AR WO RAEA R, [ 0 miR-26b A1 miR-
30e FEMEREARE . VAD (835 . AD (35 . MCLALIIE T
(2R IK, R HE—2 9T miR-26b A miR-30e J& 75
AT DAMEA 2 B AD R IAR Y . S0 MCI A AD FilJ5
PEAARHE
FIZEMRZE  SCEEFTA (AL IR A TT SO oA ) 26 nho
EBTMAR AR R EA EE R, DR, ¥
BHICE WAR/IN | RS . RS, GE3AM0T 3 SCIR S R A,
ST R B, R

2 % x ot
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