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SR 7R 2 ik B AR IV P SN AR miR-223 & NLRP3
FIB K Bl R T X

mEs ®NEE EBEiFE ®BHER
GBI TER. A BM 450003 1 BAEEXR; 2 #EHNED

CHE] BA I B IR miR-223 BB T 4% 4 55 5 4 K B2 K26 11 3 (NLRP3) %35 K F 5
BJ JR DRV RS (Alzheimer’s disease, AD) KA N RIYSCR . FHiE  HEEL 2018 4F 3 H—2019 4F 12 H TR B & 4F
BEE B2 I 4 AD BB 65 BIlE N BT 58 4, o0 o B 2 I Dy B Bt ik (MCD W 41 (A1 i) AT ¢ (DAT) W 21 (24
B 5 55 Sh AN IR I B 2 D RBAE F A 2 AE N 60 IR X RRZR . SR T SE I 9% i it 2R 5 T e X S I R i B 5 T
FRF I 5 5 A 0 <2 46 35 1 77 P AM IR miR-223 ¢ NLRP3 ik /K. K] Pearson K Spearman ¥ 56 43 87 52 4 % 1.
T FAMNIBA miR-223 & NLRP3 5 5 K #iCiR 45 4 A ik 3 (MMSE) 373 1 6 & . 23 i 52 103 T AR 45 4 (ROO)
£k IF ST T AMIB K miR-223 B NLRP3 I T AD [ 3# MCIi2 Wi DAT %512 Wil i £ F m AR (AUC) . &
B 50 IR R L BF ST 2 A2 3 0 P AN IR miR-223 B9 R KK T B3 AR L NLRP3 Rk KT BET & =
6.623,Z=—9.451,P<C0.05) ;15 MCI WALAH [t , DAT W4 Z X # ML 4 WK miR-223 F2 35K 35 B AR, NL-
RP3 KKV E T (1 =3.190,Z = —5.288, P<C0.05) . #FFEL4L 32 50 # ML h AN K miR-223 FIK/KF5 NL-
RP3 %3k K 5 U (r=—0.859,P<C0.001) , 5 MMSE ¥4} & IE #1356 (r =0.790, P<0.001) , #F 78 41 32 1K # i
7 NLRP3 %57k F5 MMSE #4002 6 A0 56 (- = —0.776, P <C0.001) . Ifil 3§ H 4M Wi miR-223 Bk & NLRP3
LW AD % MCI 9 AUC 2K 0.91(95 % CI =0.86~0.97) , R Ry 89.0% ¢ 5 Ky 76.5 % F 4 512 W DAT
AUC 2 0.81(95%46CI =0.75~0.88) , REUEL K 70.0% . K5 EH 85.0%0. 51 miR-223/NLRP3 {5 5@ I Al fE 2
5 AD B9 % M L LT TP ANIR miR-223 F1 NLRP3 (94 % AD #3% MCI 1 DAT (912 W ok % 32 i B A
—EME AEAFHE— B RATS .

[RSiA] Bl JR 2KV BRO 5 TA N D) i B2 A% 5 i RNAs; NLR W IAE A4 M & E A 340 ih 48 T
LW ZAEN

[(FESES] R749.16 [XEiREB] A
EXPRESSION OF BLOOD EXOSOMAL miR-223 AND NUCLEOTIDE-BINDING OLIGOMERIZATION DOMAIN-LIKE RECEPTOR
PROTEIN 3 IN PATIENTS WITH ALZHEIMER’S DISEASE AND THEIR CLINICAL SIGNIFICANCE SHI Junliang » HAO Yu-
ping s XIA Yuan, DAI Enyun (Department of Geriatrics, Henan Workers” Hospital, Zhengzhou 450003, China)

[ABSTRACT] Objective To investigate the expression levels of serum exosomal miR-223 and nucleotide-binding oligome-
rization domain-like receptor protein 3 (NLRP3) in patients with Alzheimer’s disease (AD) and their association with the develop-
ment and progression of AD.  Methods A total of 65 elderly patients with AD who attended Department of Geriatrics in our hos-
pital from March 2018 to December 2019 were enrolled as study group and were divided into mild cognitive impairment (MCI) sub-
group with 41 patients and dementia of Alzheimer type (DAT) subgroup with 24 patients, and 60 elderly individuals with normal
neurological function were enrolled as control group. Quantitative real-time PCR and ELISA were used to measure the expression
levels of serum exosomal miR-223 and NLRP3. The Pearson and Spearman tests were used to analyze the correlation of serum exo-
somal miR-223 and NLRP3 with Mini-Mental State Examination (MMSE) score. The receiver operating characteristic (ROC)
curve was plotted to calculate the area under the ROC curve (AUC) of serum exosomal miR-223 and NLRP3 in the diagnosis of
MCI in AD patients or the differential diagnosis of DAT.  Results Compared with the control group, the study group had a sig-
nificantly lower expression level of serum exosomal miR-223 and a significantly higher expression level of NLRP3 (1 =6.623,Z=
—9.451,P<C0.05), and compared with the MCI subgroup, the DAT subgroup had a significantly lower expression level of serum
exosomal miR-223 and a significantly higher expression level of NLRP3 (¢t =3.190,Z= —5.288,P<C0.05). In the study group, the
expression level of serum exosomal miR-223 was negatively correlated with that of NLRP3 (r=—0.859,P<C0.001) and was posi-
tively correlated with MMSE score (r=0.790, P<C0.001), while the expression level of serum NLRP3 was negatively correlated
with MMSE score (r= —0.776, P <(0.001). Serum exosomal miR-223 combined with NLRP3 had an AUC of 0.91 (95% CI=
0.86—0.97), a sensitivity of 89.0% , and a specificity of 76.5% in the diagnosis of MCI in AD patients, while it had an AUC of

0.81 (95%CI=0.75—0.88), a sensitivity of 70.0% , and a specifi-
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[ESTIE] 2019 474 B 22 Rk 45 T H- R B & 2t city of 85.0% in the differential diagnosis of DAT. Conclusion
< |= 7N
w30 H (LHGJ20191489) The miR-223/NLRP3 signaling pathway might be involved in the

[EWAEH] R4, Email: mmc7887@163.com development and progression of AD, and measurement of serum ex-
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osomal miR-223 and NLRP3 has a certain value in the diagnosis of MCI or the differential diagnosis of DAT in AD patients, which

requires further studies in the future.

[KEY WORDS] Alzheimer disease; Cognitive dysfunction; MicroRNAs; NLR family, pyrin domain-containing 3 protein;

Exosomes; Area under curve; Diagnosis; Aged

W] SR 2% 13 2R ( Alzheimer’ s disease, AD) J& T
— AN AT 3 2 AR AT 9 0 . LA N ) T B i R
SEAT MR o EARAEC . 36 [ S 2 AL TR
B R % T B B 2 (NTA-AA) 42 1 (9 & 97 AD BF5%
HEZEHE 1, AD J2 4 465 5% B2 TA 1 2 BB B A% (MCD Al
iR (DAT)TE N BY % 205 &, 76 AD #% .0 i PR32 W
B SE A L, N 25 A 75 8 AD Jig 3R B AR fR IR B
FESR A YA AR B AT KL T AD R 2 h,
NOD ¥EZ 4K H (NLRs) J& T 40 i 5 4 =X 3R 51 2
A S AT LA 4390 DL A 26 0 s 32 450 40 i e ik 1 Al
A W A6 A5 5 OIS 4 T 3 3l 4% RE /DN R A 4 R
SRAPERN . AT ) 5L AE 5L, FEIR AD /) B
R B 5 DX 70 52 S5 40 A TR 245 6 o 3R A 45 4 S
ZARE A 3(NLRP3) B # ik, o DL 8 8035 AD /b
BRI 27 > FEAZ B g 0 S B T RAHE miR-223/
NLRP3 {55 #gE v E2 5 AD 9 &AWL . A< 0F
FELAFR B B =R 2 1) 65 BB AD BEAE
RTINS B TER T miR-223/NLRP3 {5 5 i
FEAE AD 1 & A Tk R AR L, S IS R Ak 4R
miR-223 K NLRP3 ¥ER AD 2 W 1 ik & ] I 1% 1fi.
5 2F 48 b P A S K 4

1 #RE5FZE

1.1 —A&F4

PEFE 2018 4F 3 H—2019 4F 12 A T B & 4F
B2 B E AR AD BREENFSE A, AR
e OP2#E s OFEAR I = KA 6 5K AR
R (MMSE) 43 ik CT & MRI 454 2 2%
RAFE NIA-AA $2H 19 AD B0 I K2 Wibr S
@MMSE 1F4r<<26 40, HW A TEE A & .
B bm o - D& IF H ALY & . B 45 B A O L SE %
P bR 00 4 AR L U S 0 | 22 R M RE A E S5 AT fig
S miR-223 FiK 5 W s O 17 78 H il 25 7Y i %
Chn it 487 1 9 R 48080 i R ) . K P8 MMISE &
e HON N Ty B A 0 R AR N ST A 2 R R
MCI WA DAT W40, 73 #h ik +% 60 1] #f 28 Ty hE
1EH A AE AR R B4 A A bR vt . D[R B3] I
5% 1A R A2 AT MMISE (1) 45 9 25 (1 [7] — 41 X R 5
QAFRE B R B BC(BMD RN 2 HE
TR P A L AR W R 5 WF 5 4 2 3R DR s © — MBIk

I RE B ACAZE H  J0 9 R I R R B flokS R
G . HEBRARUE R REAL

WFoT 2l 2238 & 4 65 fil, Hoh MCT 4 41 ],
DAT W4 24 . BF5¢ 45 %F BRAL 32 0 19 47
PR BMI Bl B0 | 32 20 5 1 45 S AR WO} L3R
T FHEF(P>0.05), WA ZikH HA 0 k.,
WF5E 45238 4 (1 MMSE 43 F1 H % 42 3% BE 1 B %
(ADL) ¥4 i K T X4 BB 41 (¢ =13.981~18.371,
P<C0.001), W1,

x1 AMAZKE-—MABLEER

X 2 AD 4

4
AL (n=160) (n=165)

(/X P 1H

(S x+s)
LI X/ %]
BMI(kg/m?,z *+5)
MMSE ¥4} (43 .z £ 5)
ADL W43 (4 .z £

71.7248.14 73.58+7.85 1.300 0.196
38(63.33)  45(69.23)  0.486  0.486
23.67+3.12 24.1944.25 0.774  0.440
29.002£0.64 18.98423.97 18.371 <<0.001
19.3844.55 36.58£8.47 13.981 <<0.001

A I
LB/ %) ] 26(43.33)  32(49.23)  0.436  0.509
BRI L (/%) ] 19(31.67)  28(43.08) 1.731 0.188
E IR MLAEL B (X /%) ] 28(46.67)  39(60.00)  2.230 0.135
O LB X/ Y6 ] 13(21.67)  15(23.08)  0.036  0.850

SCH BN/ %) ] 21(35.00)
B B UL E LB/ %) ] 39(65.00)

32(49.23)
33(50.77)  2.587 0.108

1.2 #FR 7 &%

1.2.1 HARE BAZRAEER 12 h JFRESN
JE KA, &R 3 000 r/min B0 10 min, 5 4 C
T 12 000 r/min B0 5 min. KR8 0 I35 RE A {5
FEAE—80 CukAi % 1 .

1.2.2 Iy AN IR B R e U R A
FEA, T (2543 CEil FACE 20 min £ 4 FH5H
WM B R R & (3£ [ Invitrogen 2 &) #2 BR UG HH
ARy 25 0 th AN A . T HT7700 3% 5§ L+ 2
U CH A H S22 D SR A Wb A4 T 28 B JkE K /0N
FHYA KR AR I8 R 2 AR 3 Brobi 42 40 A o R AR H B
B I A2 AP WAARRAIE 2 KR R 1 70 (Hisp70) .
VAR AH 56 R 2R -3 (CD63) LA B PN Joit ) 5 AiF 2
Calnexin Wik K,

1.2.3 I3 AN R miR-223 Rk KM E A
F miRNA 4358 50 & 3 B 3R A & 8 RNA,
B microRNA First Strand cDNA & R F & Ok
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HEAEYNTDAE 20 pL KRR F gk 47 33 5 5t
3875 cDNA, LI cDNA H#iH, U6 mRNA K
R XTI L SR ] MicroRNAs Quantization PCR Kit
(_ k¥ Sangon 2y ) 1 LightCycler 480 52 PCR
2% ({5 E Roche applied science 23 7)) 347 55 i 5%
6 i A B RE R N, O AT S 95 C
10 min,1 MEFF ;95 C 15 5,59.5 °C 30 s,36 P
. miR-223 1E 8 514 A5 -CCACGCTCCGTGT-
ATTTGAC-3". 5% H 5'-CCGCACTTGGGG-
TATTTGAC-3", AR 27T 1+ 5 miR-223 #
X Rk, AT 3 Yo Ay A I A5 R I 3 K
5 1 F- 1
1.2.4 I NLRP3 RikKFIE B R A7
FHEEAR , F(25+£3)°CE I\ T HCE 20 min &% . H
Pt 36 2 W2 6 U 7 2500 & (&= K MlyBioSource 2
Al 4 R ) U B A I I 3 o NLRP3 7KF
1.3 %itF %

FIAH SPSS 17.0 Fl Graphpad prism 6.0 ¥4

REL. NUMBER-WT GAUSSIAN DISTRIBUTION

8RBT, HHEFEEERM 7 £5s BUM Py, Prs)
FER LA O HR A5 19 LR T ¢ K 30 s AR S 80K
B 5 3 AR B DL () FRoR AL R L ECR R T R
35 s #H &40 A1 >k FH Pearson ki 5 5% Spearman ki 5 .
2 2 TAERRE (ROC) M 4, 38 i 46 F m AR
(AUC) .2 R AR 7. DL P<<0.05 AR
A L

2 &% R

2.1 fE PO ARERAE LR ER

75 5 HL T OB AR B L B R L KR
— 1Y, HAT LAY 1 AMAOE 2R RUZ RS A8 (&
1A) K422 40 A JE R 50.00~200.00 nm .-
Fide K (158.52E18.71) nm . F B o I ki T J& Hy
2.86 X 10°~/L(E 1B) . HH FEP il 45 2R B, N
JoT W FRAE A 1 Calnexin 25 [ 3 35 BAE L 10 A0 WA A4
fEZE 1 Hsp70 DL K i B A AH DG B AR B CD63 I &
R e v Rk (81 10).,

C

0 M VRIS

ety Dism (o) >

0 50 100 200

Calnexin

Ch63

Hsp70

500 1K %
CHI Squared Large; Use NICOMP Analysis

A7 S B SMIB R 25 B AN AR AR 38 B3 23 T BURDREAR 2347 C 2 2R 1 BT BN B A Calnexin CD63 1 Hsp70 H [13R15
1 MFEPSPDEFEDTER

2.2 B LK ik b SRk 4k miR-223 % NLRP3
P o

WF 5% 41 A0 6 B 41 A2 3803 17 P AN A miR-223
FEk K450k 0.6740.34,1.000.19, NLRP3 7K
SRR 12.31(7.82,19.44) ,4.45(2.45,9.58) , H
HE FIRPIFEbR LR 2 R BA B L (1=6.623,
Z=—9.451,P<C0.05), TEMFFLA T, DAT W41 F0
MCT W20 32 33 1fiL % o A0 WK miR-223 3 ik K
3R 0.5240.26.,0.76 +0.31, NLRP3 7K F 43 5] Hy
20.78(14.45,28.52).8.87(6.11,12.63) , . £H 24 h
FARWIR AR A A 22 S B B B X (= 3.190,
Z=—5.288,P<C0.05),
2.3 B FKE b E PSRk ik miR-223 .NLRP3
F ik K P % MMSE 3% 4~ 18] 69 48 % %

Pearson M Spearman #5578 , BT 9% 2H 3% 38 34 1L
5 AMNIMA miR-223 5 NLRP3 223k 7K - 5 17 AH 56

(r=-—0.859,P<C0.001) .5 MMSE ¥4 & 1F #f %
(r=0.790, P<C0.001) ; Ifi. /% H NLRP3 Fik/KF 5
MMSE -4 & A % (- = —0.776 , P<<0.001) ,
2.4 ik PR miR-223 NLRP3 #9#l Z 2 AD
B MCI #9% %7 14

W % B8 20 52 38 A o 4 IR, 42 4 ROC i 2%,
L% AN AR miR-223 DL &% NLRP3 Wi AD B #
MCI ) AUC 4351k 0.85(95% CI =0.76~0.91) Al
0.84(95% CI =0.75~0.89) , f A B KT 8 K 0.74 FI
8.15, LB AL WIE T . ifiL 75 H 4h Ak miR-223 Al
NLRP3 W AD ¥ MCI #9 R > 51N 89.4%
817 % AR SRR 76.1 % LA 70.9% . 4,
M3 P AMBR miR-223 B4 NLRP3 W AD ¥
MCI B AUC 4 0.91(95% CI =0.86~0.97) , R i
JE T SR R 89.0 % F1 76.5% . LA 2,
2.5 ik b st miR-223 NLRP3 & F & 3¢
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DAT #9% %4 b7 th 14

1 MCT W4 3238 7B 6 IR, 2234 ROC 1 k .
ML AN miR-223 Al NLRP3 % 52 W DAT
() AUC 20518 0.70(95 % CI =50.64~0.78) F1 0.79
(95%CI=0.71~0.85) , T (MW {E 5 71 K 0.61 FI
1542, ZEBAERWE T . 155 H MR miR-223 Al
NLRP3 %52 Wr DAT B 2 8% 5 5 4 85.0% M
72.8% R BN 76.1% 1 57.5% 1L iE R Ab
WK miR-223 B4 NLRP3 %512 DAT #y AUC
9 0.81(95 % CI =0.75~0.88) , 7 fi{ B Al 45 5 & >
Wk 70.0 % F1 85.0% ., WA 3,

1.0 I
I 1. :
0.9
0.8
0.7
o 0.6
iz
‘”*g 0.5
0.4
0.3
0.2
— 1iR-223 (AUC =0.85)
0.1 =s=s NLRP3 (AUC =0.84)
= miR-223+NLRP3 (AUC =0.91)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

1 — 1 55
B 2 i Sl ik miR-223, NLRP3 2 B AD &1 MCI §
ROC £
1.0}
0.9 F

0.8 |

— miR-223 (AUC =0.70)

0.1 =sss NLRP3 (AUC =0.79)
== miR-223+NLRP3 (AUC =0.81)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

| — 455
B3 M5 doh i miR-223 \NLRP3 % B2 B DAT 89 ROC #i %

3 it i

AD J& T —Fp AN 0] 330 5 19 DA 0 Dy BE T AT 1 o
LERAE 2 N Z AL AR R E AD &0 %
B BT KEMFE R, 5% miRNAs 7E 2
NRERRWEERETREEEEM. AR
B, 55 B AH H A, AR A 32 3 B I v H A i
& miR-223 3 35 7K V- 3 B AR, [A) B 18 A i i
NLRP3 /K- T+ s 5 MCI 4 A H . DAT W4

ZIRE WA LR L, LR E R UL miR-223/
NLRP3 G5l e 2 5 1T AD & 4 DL K i g
.

miRNAs J& M 28 R 48 4 h K A2 76 1Y — Fh Ak
/N7 1 RNA, J2& #2870 40 i 09 5 22 D) fig o8 59 A
TS ARZWEEAE AD K 41 23 R0 B T g
F T 5% miRNAs £k . XK AR miRNAs &5
PET PR AR AT M AR AH G BE P SRR T RE R AD IR
FEHLE 22—, miRNAs ALY 403 P 2 927 5
Bt WM AEAE T A1 R A WA o, 78 P9 43 WA A5 =R 98
oA 2 B A 38 mRNADY il WET 260 B 5%
TIE S [8) 70 5%+ 40 i A7 A i A s A miR-223 3 it B
T2 it 5 o 26 11 [R) U A0 - B TR UL -3 8 / 2 11 5 il
BfE S B R y p &on i T T, 9F 8 AD IRIT 4R
BET — PSR MBS . FEARM ST R A Z I E
M35 o AMR T miR-223 6 1Kk K S5 %) BEZH T 94
H DAT W20 3Z 30 il $ A Ak miR-223 kK
AR T MCI WA, X 7] GEJ2& A miR-223 T i AJ
RE 2 T 5 4 2 70 40 A ) 100 40 OC 09 45 5 38 % . T
FH S AD #F R ML ITTH T, 7N AT
) ROC fh £ 42 7R 138 A Ak miR-223 FF AD
B MCIL AR 2 W DL & DAT B2 5032 i, H R
BEORE FIRE 5 B R L X SR A SR UE S T M h Ak
WE miR-223 fE8 AD 2 Wi L WAn 5 A k.
S A o 197 R AR A T i A VR AR 5 Sy TR R S L B
H AREE IR AR 9 % R L i 7E miRNAs &
R T E A

P28 R AT PR PRI 5 35t Ty SRk B 1 B A R
LR T R A DL B S Ak I R A A DDA O
B-VE ¥ BE 2R 1 CAR) TUB I 3 /1N I Joit 248 it 5K ) i 4+t
ZRAEFE AD T B A BEIERETY . ARBFSE SR
ARG WFSE 4L IS T NLRP3 3% 35 7K 7 % 3 i, B
DAT W.2H L 3% # NLRP3 /K F & T MCIF4H . 3% $i
B NLRP3 225 AD & /& fifk e g & 2 4 7. %
AD BN ANARYY B — 28 S8 L. W& RIEZ
AD HEAT P 2955 A8 1) B SE A, il 41 20 h NLRP3
FE A ) 6 B A 5 300 1 8T L R A 5 A R 4
NLRP3 4 %E/ME T RETE AD B & 4= & J& b AR 1
X AT RE 5 AR /N BB A M g AR R ST R &
RAEA K AR RAEE AR B DL KN i A
JH RN R T 1 J5T 4 M 1) 3T 2 AD Y i R JEURRAIE
J 5 AR HE AT A B R bR e R A 2 i A
2T S5 R AT RE 5 B & M 1012 B A i )
REBEAG Y. NLRP3 RAE/MEGIN R & AD Kok K&
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UL IR S KA PE R B )  NLRP3 45 /MA (1) 3T 2
TE /NI T340 7 W SR AR 4 AR SR IR AL % iR R
FOR IR . HEUVR (I B B, F DR R K &
R SR KRG 1B A — 4R Ak AR B,
HET AR HE AD S5 B & Y, HENEKA 451 &
B,/ e BT A M NLRP3 4 5E /MA B AR BT &
A 218 B K B S R M TR i Sk Rk O HL
WA NLRP3 RAE/NMEA BBk AD G Y7 15
FhzZ—,

BEAE BF 98 % 81, NLRP3 2y miR-223 () & 5§
S AH miR-223 IR £x 37 B il K 6 R AL . =
T L R RAE R T, B3 S B ML 980 BN BT 7 1Y
“HRAE KT T2 NLRP3 485 /MA B irs
ARG L 5% 41 323 1 i P AN R miR-223
5 NLRP3 EiE K P2 A, Xt -8R T
miR-223/NLRP3 {5 5 i B 7€ AD iy 1E H AL,
BEA  ROC i 2R 24k 40 36 & miR-233 Bt 4 NLRP3
L AD P51 MCI 9 AUC 9 0.91, & 8% K 55
JE 4R 89.0% A 76.5% . —H BEA KL W AD
B3 DAT 89 AUC Ny 0.81, R ERE DL K4S 5 B 43 )
K 70.0% F 85.0% » LRSS R IR miR-233 B A
NLRP3 X AD BA7 R 4f (142 Wi sk g » B EA, 2% 95
HE g B — 2 5L

2 BT IR . miR-223/NLRP3 15 5 i B% v] it &
5 AD W & A & R A I R A B AR miR-223
F1 NLRP3 ik /KFXF AD B & 1R MCI LA K&
DAT it & B — % 0 FI Wi 8 (B A5 F — 20 TR AT
58, [IRAR SO A7 — 2 B Jm BR M L 40 miR-223 &5
NLRP3 Z 8] (#8542 5C & AR PIEAE AD K4
S v B AR ML A7 75 B AE 40 M S 56 L s S5 Ty
FRAEANG R 5T v ifE — 25 B HIE

B AEMBEREE AT KT A K8 E g T
IR [ A8 B 22 b3 23 B W R A HE (SRS L.2019015) . A i 4 ik 72 4
TR S NG 2L i B o S 2 AT S AR B A I ik ) I SR Bl R AT . 2
K R HR R E 2% B Mg R EH.

EEFR RS BBEESE TR R IRE s
5 TGRS, BrA R 2 0 B R Bk R e 3. B
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