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(# ZEIBKN HITEFEEERBLEAME (MS) SRENMINAERR (MCI) FH M K& LT 4 )8 5 F1EF9 (MMP-9 )
WIERER . Ak RARE REREER (MMSE) $F1356IMSH # R 756 fl B 245 A (X IR ) E4TINFIThREIT
TE 5 I E MMP-OFI 4 & 2 B AN H R 1 (TIMP-1) AYILIE B, 1A MMP-9 : TIMP-1HAE/E A MMP-98 T
PSR, &R MSZMCIE LR B TXIRA (22.2% vs 9.33%, P <0.05); MSZAYMMSETES: i % T X B4
[(26.12+1.15) vs (29.37 +0.58), P <0.05]; MSH [AMMP-93% 1 ] 5 3 55 X B[ (0.81+0.35) vs (0.59£0.27),
P <0.05], ZEMSAHAMMP-93EM: 5MMSEL: it P (r=-0.519, P<0.05); SCARREREMCIHRFIEER
(OR=0.615, P=0.023), MMS. ¥R AMMMP-93E HEMCIE A ST fE G R % (ORy = 6.981, P;=0.011;
OR, = 6.250, P,=0.017; OR3=13.262, P;=0.031), &ift MSEMCIHM . ERINE, MSHEHHIMMP-9IT K5
HAAFN Dy sE 0 A B IE ARG
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Relationship of metabolic syndrome and MMP-9 activity with mild cognitive
impairment in elderly patients
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[ Abstract] Objective To determine the correlations of metabolic syndrome (MS) with mild cognitive impairment (MCI) in
the elderly, and investigate the role of matrix metalloproteinase 9 (MMP-9) activity in the process. Methods A total of 135
MS patients [MS group, with an age ranging from 65 to 76 (67.8 + 6.1) years] and 75 healthy control subjects [Control group,
with an age ranging from 65 to 75 (66.3 £ 5.9) years] admitted in our department from March 2009 to June 2012 were enrolled
in this study. Mini-mental status examination (MMSE) was applied to evaluate their cognitive function. The plasma levels of
MMP-9 and tissue inhibitor of metalloproteinase 1 (TIMP-1) were measured to estimate MMP-9 activity by calculating the
ratio of MMP-9 to TIMP-1. Results MCI was more common in MS group than in control group (22.2% vs 9.33%, P < 0.05).
The scores of MMSE were significantly lower in MS group than in control group [(26.12 +1.15) vs (29.37 + 0.58), P < 0.05].
MS group had significant higher MMP-9 activity than the control group [(0.81 + 0.35) vs (0.59 +0.27), P < 0.05]. In MS group,
the MMP-9 activity was negatively correlated with MMSE score (r=-0.519, P < 0.05). A high level of education was a
protective factor of MCI (OR = 0.615, P = 0.023), while MS, diabetes and MMP-9 activity were independent risk factors of
MCI (OR;=6.981, P;=0.011; OR;=6.250, P,=0.017; OR3=3.262, P3=0.031). Conclusion MS is an independent risk
factor of MCI. In MS patients, MMP-9 activity is positively correlated with the severity of MCI.
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Wr IR 2R IR LT 10X 7 76 AD s H AT B Y I R
o AR IENE R G R A RS T EMSFI
AD K Y FEFIHLEN ™, I B SRR A B MS 1
MCIY % A= 5PV i 35 3 i 4 J& 8% (1 9. ( matrix
metalloproteinase 9, MMP-9 ) /i A4l R P A i £ MS
B hREHEINE, (AMMP-92 7% 5 MSE #MCI
) & A BT ARG . I, ASBESE B e R T MS
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MSHE #1350 Xk A F 2R 78 N REEBE E4F
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AR L PRI SO R BE S5 AH DT TC Y [ S AARS Y 75
P S A AR R X BEAH . T A AL T A B
28 S AR CT B MR RS 2 HE B3 ik 1fn 45 A A i 357
P, SA TC M 2B s R I AT R, T2 ) R RS
I R T
12 #Wiik

MS (1412 W7 >R FH 1] o % PR g 5k i 200544 1 1l
AR ES, P RUBERE (AP E AT P =90em, Zofk=
80cm, ARIFEEE A% AMSEE) G T 51
AR AEEMWS . (1) Hil—=Es (triglyceride,
TG) = 1.7mmol/L 5k T 4552 £ X5 I BT 5 5 B R AR TG
575 (2 )75 % B s 2 IR [ B high-density lipoprotein
cholesterol, HDL-C ) 7/KFF&A% . B4 < 1.03mmol/L,
7 < 1.29mmol/Lsk & B2 Z M N iRYT s (3) IET
& 45 R (SBP ) =130mmHg ( ImmHg = 0.133kPa )
o &F5KE (DBP ) =85mmHg, Bk A2 I & LT
s EHEZIRIT; (4) 2SI I ( fasting blood glucose,
FBG) =5.6mmol/Lak & 52 A W iR 7 s b AT 2 2
h 2B BRI o

MCIH 2 W bR fE AR 4l 56 RS M 12 W or 2k 5
it F WAL ( DSM-IV ) FEAS i P A: ol i 5T
giRBilE. (1) 4k >60%; (2) FWFEM
Kt AR EEARZhRER & 5 (3) ICIZIUB 2R T3
AH 5 (4) T K2 55 12 127 ( memory quotient,
MQ )60~7941; (5)faj B JIRASKE 4 ( Mini-mental
Status Examination, MMSE ) 15/3r<264r; (6) 4
W LAt SR A A BEAL . H W A TS AE ) & R
( Activities of Daily Living Scale, ADL ) 1543 > 2647,

kIR (Global Deterioration Scale, GDS ) ¥
EN2~3%; (7) MaWiEkikim iR (Harchinski
Ischemic Scale, HIS) <44y; (8) NEFAHRILH
PrEs  (9) HEBRFRIAR A 5 B A M D B DR

1.3 A e m e
MMSEfFERF R A S Em . B (EiR, m
% HFSEA ) L DG BI 205 s R T g Rl
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14 FEBEHKS

2R AESNRFR K A IFBG . BHALIMEL &
HDL-C ., {2 FE g & 19 AR [E 8% ( low-density lipoprotein
cholesterol, LDL-C) . TG. EHEEIK-,

1.5 fFMMP-97E MR &

SR P TiGHEDK  2 WO o ik i3 ) 8 ( ELISA kit
EER&D RS ) 43 HIKMMMP-9F1 4 J& 2 141 21
#1471 (tissue inhibitor of metalloproteinase 1,
TIMP-1) WL, KI5 THHEMMP-9: TIMP-1)
e, % H AR AT o S e MMP-9 i 5 41
1.6 —#&HE L

SR AZEXT R BRI | AR . SUIRFREE | By
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K HISPSS15.08K {47 Ge it 24 B o Tt BEk}
PIE + bR 22 0R, dLm) L BCR AU B0 5 14
B RER, AR XA KLY MMP-9TE
PR X TN R 2 BE 19 52 ) >R F Pearson Al ¢ 79 #r 5 52 i
MCI k& A= 1) 15 B IR 25 43 Bt % A logistic [l 19 43 #7 o
P <0.058 2% A G E L.

2 & B
21 —&EH

AR EMS R #1350, 81|, Zr544,
AEI465~T76 (67.8£6.1) %, ZHAEKY-: w654,
wRafl, Keg2sfl; xR TSH, H51, 4244,
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X (P>0.05) , HATAHf4,
2.2 FHLMCILE A £ KR MMSEF 269 bk

MSZ H A 30045 & MCIRYIZ T, & AR H22.2%;
XA THIFFAEMCIIZIT, KA%59.3%, MSH
MCIY &R 2 s T X gl (P =0.031) . MS4H
MMSE ¥ 43 & & Ik T X} B ZH [ (26.12 + 1.15) vs

(29.37+0.58) , P=0.027].

2.3 MMP-93EHsTMCIE Z ks L6 Fh

MSZHMMP-975 4 i 2 5 T X HHZH[(0.81 £ 0.35 ) vs
(059+027) , P=0.018]; MSZHMMP-93E 15
MMSE2 2 fAEse (r=-0519, P=0.015) .

24 HHMCIHEAEFH % EH T4

VAR M3 SRR L MS . kim0 8 1,
f LR . g . H W SRR A . LDL-C. [
KMMP-9EPE R AR H, PIUERBRMCENEA &,
A7 logisticmIH /34T, RIZGERERM , H& AT
(AR N SCAE RS . MS, @ B X MMP-93 1, H
HSCARTR EE SR MCI LRI PR R 2R, T U . MSTHI
MMP-93i% P8 5 EMCIUR A [ Il ST G B R K

F1 LogisticEJ AR M HLHANFENTE
Table 1 Variables entered into logistic regression analysis

AR EUEEY P& ORfH
SCALFR —0.537 0.023 0.615
MS 1.375 0.011 6.981
1o L 1.892 0.017 6.250
MMP-93 1 1.487 0.031 3.262

MS: L A1E; MMP-9: L5 4 8 2 111 59

3 i

AD " G AR B A S A Fnat S
[, YHTxTFADBIRIT AR F s R, U
B rp g A O TC A SR T T B, AR Be e L T
YT, WA TR AE SR B F i R B R . MCLE
ADM) R IAR B, & — AR RUE IR IRIRAS, MCI
] ADHY AF 55 4L % Jy 10% ~ 15% , it 5 T3 18 A REAY
1%~ 2% MSH) B RHAE A Z2 50 I AR I B
R IR A IE B RE L & TR =R IfUAE  HDL-C
REA . i e R s i o o 35 [ Y — S B 5% 3R B AE
60~ 70% ) AE N MS I U R 4 43.5%1% . H
AT, FoEMSH) B R > 15%), B35 ABN#E 212,
HBEE A BRI & . P LLSEMSHY &
TR, Bl o Z A — A, B4 HXTAD
KMCI 2 2 e w B RP, F2 Ik G TT
M S 5 5K X 7T MCLELAT HJE #3522 1 R )

Yaffe: P — Il s PERF ST 45 SR B, MSHE#H H
PRI S 5 1) b 38 4 25.6% , MS 4% 2H 4385 fl 34 finiA %0
IHRENSE B KU, FENEE A i 2R . VanhanenZE )
KIIMSEHMCIY KA R R AEMS B E 12~T71%, T3
— I b5 ] 2 BEMS BB 3 e A R 2 A 45 2F 4 e B
BARTIE# AP AF5ess R 2R, MS4MCI
1) kAR B E ST XA, TMSZMMSERE 2 &
FTX A, 5 s R—%, XEPMSY
MCI) & A KON FI T RE 2 B FE I 22 [ 37 AE A 1

A58 K F logisticlal 5 4 Bt 2 7 = 1L 8% . MSHI
MMP-Q7E P 1 5 S MCIUE AR ik 7 S B IR 26, T SC
B EMCI AR PERN . (1) sl K&
I T 5 | G I A AR 5 AL 2 1 R M 1 R
I, 5 EO% RS TR A SE R ZE AR, TR M A
FIRERY, s A AT LA — 26 ELA TR A A L RE
AR UL, 38 2 G0 41 Ak B O 0 8 A BRE A 22
Ji 2T 2 2 25 v oA T B AL S . A SRR Y
B-VE K FEEE AR A A RE 138 58 . Taudk (A 52 B iR L
S5ADW R AN Y LR, N- 2 Bk % b e
( N-acetyl glucosamine, GIcNAc) #i:fk 2 5 Tau
BB AL T T, R PR AR I 3R T R AL
GIcNAC T f# Tausk FI W& (b /K P3G, AT e (o
AD IO A, e I T 5] A e 2 4 i )
LR T A ) R R AR A D S R, (L
BLEESE N, NS R g AT (2) MS
FIMMP-97E 3% 25 . GoncalveZs:PU5T & IIMS (B 3%
I MMP-91Y i 14 2 2 T, I H MMP-9RY 1 14 7K -
A SR A T A I 355 R B O I I i XU S
EVEIEHE, $275MMP-92 5 MSH) Rk 2 . A5 1F
I8 45 B & BLMCI I AD (8 2 il 41 21 MMP-9 K 2 3
&, MMP-9/KF- 5 8 A1 h fig 52 f A oe 2 4
il MM P-4 7T 980 4 B- VE oy 2 1 1) il 2 B 1A
FHARE NS e g 8, ARF T 4ER BoR, MS
BH I MMP-9 75 P K- B 25 5 T X R4l , £ WIMS
B IMLTH MMP-OTE PR & 5 HMC U i o B 5C 5
i MSZH N MMP-93% 1 5 MMSE P43 5 i =& 1 171 AH
5, $E78 I TEMMP-935 1 5 MS 3 MCIH) o 17 1 J
e E R B AT BB G . RAF MSBON AL RE AT ) H.
PRHLE A 43 A, (HR R E R G R IR A
DHMS. MCIKADE &R FYLH M, MMP-9iF
MK S MS 38 9 i S IR, Ife RAIF 5% K
JE N S W) B 5T 45 SR R MCIL AD 58 35 78 HE BRI IR
iR 22 T L 2 A7 A B S 0 PR e 28 R G R E R
1 MIMP-9J2 7 I 4 28 4 i AN W7 108 8 114 2 AR A A T4
H LA UL, MMP-OZ SR AE R A BT, FEMSEH
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MCIE A KB EEEE/EM . (3) SCefefE., ™
F PS¢ & BRMSEZE X IR 2 MCIY % A= 243 31
H24.4%F111.2% , Y0 = T A rh MCIRY A A= 2
MRE S AR ZIRE ZHE KR ER L, X
Wik — Ul Z 2 H A S EMCI R I, 3
AT REMLIIAE T SO AR B v o ELAT B 70 i TN N o i
fiti 45, A3 BT HRIH AR B XA A L RE A 513

ZE PR, MSIEMCIE A= [ 3 7 fa i R &%
MMP-93 14 7K -4 hy 5 e v X A 28 38 5 4 i S 7 3
AR I A A bR, 0T TR MS B MCIY & 2 X
B o R R IEMS B (L HZ S MMP-97E 1 iR )
A A IR ZERL , AT A 255 T T B 4 % A K ) g Dk
B R, K HA EEAIGRE L.
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