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[# =] B& #HotmiEBemMEC (Cys C) KE5BAF 2B IR B NI RERE TG UM M. ik PR 4E2R
Wi PR £ 35241, JLA AT REIE R 20 ( NC4L ) 1464 . 2 EEIAFIThRERE A2 ( MCIZ ) 1124, Ff/R P BRI 4L ( AD
) 9afsl, RAMIZHEEREMERER (MMSE), ZFFFU/RINVAITTEMER (MoCA) TFE BRI INAITIRE. il i &
HIE . Mg . Cys CACERINE IRESE, HA3H MG IRFFAE X Cys CKTFESF . &R 3HMIMECys CKF-EFHA
GiitFE X (¥P<0.05). NC. MCI. ADALIM % Cys CAPARIRF 5 o A4 TR, 1M Cys CKF-S4EE . BRI
e, H =Ml (TG). MWLEF (Cr), #ifbi4r®E A (HbAlc) L IFEAME (r=0.352, 0.199, 0.177, 0.616, 0.368,
¥JP<0.05), SMMSE4S-4. MoCASM 4. =% E g & H IR f (HDL-C) ®fAH3% (r=-0.186, -0.237, —0.185, ¥
P <0.05), logistic/al 443 #7 B /"Cys C (P =0.011, OR=2.120), 4# (P =0.021, OR=3.401), % ft (P =0.033,
OR=3.102). HbAlc (P =0.010, OR =2.691) J& &4 27l I 8 B AN MDD BE RS A fE e R R . 4518 MiECys C
IKOP5 AR 2RI PRI ER A NI D AR IR AR AH G , E AR 2 BB PR AR R Y Cys CKST-47m DA 1 307 R e g 5 JXUBG: 384
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Serum level of cystatin C is associated with cognitive impairment in elderly
type 2 diabetic patients
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[ Abstract] Objective To investigate the correlation of serum cystatin C (Cys C) level with cognitive impairment in the elderly
type 2 diabetic (T2DM) patients. Methods A total of 352 T2DM patients hospitalized in Department of Geriatrics from December
2011 to December 2013 were included in this cross-sectional study. Mini-Mental Status Examination (MMSE) and Montreal
Cognitive Assessment (MoCA) were applied to evaluate their cognitive function. According to the results, the cohort was divided into
normal cognition group (NC, n = 146), mild cognitive impairment group (MCI, n = 112), and Alzhermer’s disease group (AD, n = 94).
Their blood glucose, blood lipids, Cys C levels, and liver and kidney function were tested. The clinical features and Cys C levels were
compared among the 3 groups. Results  There were significant differences in serum Cys C levels among the 3 groups (all P < 0.05).
The patients in NC group had the lowest serum level of Cys C, followed by those from MCI and AD groups. Spearman correlation
analysis showed that the serum level was positively correlated with age, duration of diabetes, triglycerides, serum creatinine, and
HbAlc (r = 0.352, 0.199, 0.177, 0.616, and 0.368, respectively, all P < 0.05), and was negatively correlated with the scores of MMSE,
MoCA and high density lipoprotein-cholesterol (r = —-0.186, —0.237, and —0.185, respectively, P < 0.05). Logistic regression analysis
showed that the serum level of Cys C (P =0.011, OR = 2.120), age (P =0.021, OR = 3.401), diabetes duration (P = 0.033,
OR = 3.102), and HbAlc (P =0.010, OR = 2.691) were independent impact factors for diabetic cognitive impairment in the elderly.
Conclusion Serum Cys C is correlated with cognitive impairment in the elderly with T2DM. High serum level of Cys C predicts the
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increasing risk of cognitive impairment in the population.
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BOHTmATI A R, RE =184 A,
Y [ PR Ao b i ( HbALc=6.5% ) 2 W7 i SRk
FHARN11.6%, WA HTEW], 60~69% ZAE AL
PRI R R N 22.5%, > 708 i A BE RO R 5 A
23.59%M PRI G E T EAE TR VI L, TR K
BRI EMAG, WM., ENE, Mz, O
B, UTAESR, DRI R AR 28 2R G Y R R
A2 B OCTE . B IR 2 BT 7k T B ( Alzheimer’s
disease, AD ) {7 fE G N %, AT hinsE AD Y ke
HRA¥HEINE, ADA] g 74— R B i IR
5, AUGEADIRE 3R P,

e ZC (cystatin C, Cys C) J& T2k E ik
P B A R R ZE00E 2 — 7l B I LI B 2R AR ) S ke
INERUE R R PR EY) . BHEWE SRR Y], Cys Cle—1
ST F B DI RE AN Bl O LA SRR R,
O RIS bR A %M, IF H 5z R g Ak
PR A P, AT e Z AR IR R, H AN
HITHEEIE# 4 (normal cognition, NC). %A%
YifekEft4l (mild cognitive impairment, MCl) &
ADAL 1M Cys CAKF- I 2E 5, BHEMITCys CHHER
AR BE AT B DGR, R B TR M R DA B g
T H2 AT A 157 2 T I 5 6 B AR R 2k 2% o
1 X&5F%

11 HRAMNE

PEH20114F12 7 22013412 A 75 I i 3¢ 38 KA
B T8 275 75 N RIS B 2 AR BHE BE 1Y > 654 2 4 278
PR £8 35241, HirPNC4114641 . MCIZH1124],
ADZH 941 . B AT & 2 HE19994F it Jt 11 A 4 41
( World Health Organization, WHO ) ¥R 12 Witr
WERS g 2B R
12 #Eszg

JIT A P 0 B A i R bV S8 38 K [
RN NREE B AR R 23 Bl 551 [ — 45 % 3R
B2 0T 5 B, 045 17 2 B R AR 284G 25 4 3R( Mini-Mental
State Examination, MMSE ). Z245H|/RINHITEAE
# (dbmtA ) ( Montreal Cognitive Assessment ,
MoCA ). Bl /R 3% ifg BR 5 7% 2 it & — N H o ik R
( Alzheimer’s Disease Assessment Scale-Cognitive

Subscale, ADAS-cog ). IIfiJR i % & % ( Clinical
Dementia Rating, CDR ). EZ4FHflE £ ( Geriatric
Depression Scale, GDS ). H % 416 g 71 & %
( Activities of Daily Life, ADL ) FfllHachinski#k I35
B4y (Hachinski Ischemic Scale, HIS), MMSEA
MoCA R KA N B E WA wR, ZHF MR <124
&, UUIMMSEENTfi# T H; > 1243, AMoCA
YE R T

AD H FF & 2011 4 36 [ [ 7 & 4 oF 58 P
('National Institute of Aging, NIA ) FlFl /R 7% i 2Rk
k&4 (Alzheimer’s Association, AA) #£HAAD
FI B AR HET, MMSE < 2443 ( 8MoCA < 194} ),
CDR=1%, GDS=4%;, ADL=17%, ADAS-cog
=18%3, HIS<44); MCIZLFF & 20114ENIA-AASE H
f¥) AD JiT B MCI i) 4% .0 Ifi IR 12 W b i, 244y <
MMSE < 2743 ( 8194r <MoCA < 264} ), CDR =0.5%% ,
GDSH2~3%¢, ADL=<164}, 114r<ADAS-cog<1747,
HIS<47);; NCALINAL, iC12 . A TE AL 2 ey I
W, MMSE=2743 ( B{MoCA=26%}), ADAS-cog
<104y, CDR=0%, GDSH1%, ADL =144y,
HIS< 447,

HEBRARAE : (1) AR An7 5 B IR Y oAt 28 R S 9%
W, WA A AR O . A L R L SR AE; (2)
6 26 EAE M 2 2 CRE PR A2 W A ge TH 01 ) 56
P& 1T hi ( Diagnostic and Statistical Manual of Mental
Disorders Fourth Revised Edition, DSM-IV ) i2Wibr i
AR FBA 5 (3) SKMICT, MRIL I J5 i 55
A Wt ) AR BT 7R T R R s (4) BEIEAE N &
BEMCR SR . 250 SR s 5 (5) AR B E RS
PRSI BT E BRI 00 s (6) T e 28 Py fefi Tk
R REr 2y, (7) CEFE RN ERE
13 %BEHES

B A B3 M a2 =5 8 i B ( fasting plasma
glucose, FPG). & J52hii## ( 2-hour postprandial
blood glucose, 2hPBG ). ¥4k Ifil £1.75 1 ( glycosylated
hemoglobin Alc , HbAlc ). & fH [&  ( total
cholesterol, TC). il =& (triglycerides, TG ).
i W BE IR FE 1 B [ BE ( high-density lipoprotein
cholesterol , HDL-C ). 1k % B Jig & (1 0 & B
( low-density lipoprotein cholesterol, LDL-C ), &
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DIRESF o MUMHI E SR A4 B AL gL, HbALel
FE R i FEVRAR T ( Variant T AR I 21 26 (1 44743,
K[ Bio-RadA A ). MLl ' DHRESE AR AL 5 AR
€K L (H 276004 A s AT, HAH
A

( HA 776004 A A0 5374, HASH A+ ), ik
#1465l H Z<Bliolinks/A w] #2241t
14 %itFaz

K FISPSS2L.048 HH A AF AT SR 0 b o IEAS 5y
iR, x5 Fon, ARIES TR TERER A
FRAE (PO Arr )R ) 260 o PRALIE) LR Rt 30,
Z W R R R 2R 225007 o THECSORE HL 3K
K H K5 . M543 M R Spearmand &40 Mr o b
JRI LN KA i o A 4 b <7 52 i [X) 22 % F logistic =1 ]
S8T. VAP <0.05 8 2ZFH G225 X,

2 & R

21 BRI R R

SR T X R A I RFFAE LB AR 178 . NC
4. MCIZHFIADZ 3L [ 4F IS . BHIRIHETE . 2hPBG .
HbAlc, MMSE4r#1 . MoCAZM 2 S HA Giil 4 &
SL(¥IP < 0.05 ), 3L [A] 1 BRI AL L . LB L L FPG .
TC. TG, HDL-C, LDL-C. N4 <M (alanine
aminotransferase, ALT ). If.i&LEF ( creatinine, Cr)

F1 IAMDIREERH. BEINNIIERERGA.

ER G FE L (HP >0.05), SNCAHHE, MCI
H N ADHAERE | BHEIRIGHEFE . HbALlc W 2 T,
MMSE4r4 . MoCA%F 4 i E FEA% (3P < 0.05). 7
Ak, ADA12hPBG/K 1= FNC4L (P <0.05), AD
HEMCILLLLEE, ADALAERS | BEFR L . 2hPBG
HbALCHE % = T'NCZ, MMSEZr4k. MoCAS (%
FNCH (#HP<0.05),
2.2 3480 f2 7 Cys CAR-F ik

Yl My Cys CAKF-this, 2RHASI#R
M (P<0.05). MCI4LIfiECys CoKF- & % = FNC
4H[1.5 (1.3~1.7) vs 1.4 (1.2~1.7), P=0.01];
ADH I 5 Cys C/KF- i 275 TNCZH[1.6 (1.4~1.9)
vs 1.4 (1.2~1.7), P<0.001]. AD4 Ifi}%Cys C/K-F-
BEETFMCIZ (P =0.007),
2.3 MXHH

Spearmanff AT B, I35 Cys CKF
EAEWS . BEIRAGAE TR . TG. Cr. HbALcHE: IF %
(r=0.352, 0.199, 0.177, 0.616, 0.368; 3
P<0.05), 5MMSEZ;#. MoCAZ#%(. HDL-C
EHAME(r=-0.186, -0.237, —0.185; #JP < 0.05 ),
KEIEAR Y BRI e . BB RS, MiECys C
5 Crit IEAI £ (r=10.769, P<0.05), 5MMSE
3% . MoCA%M %, HDL-CE A1 (r=-0.138,
-0.144, -0.134; ¥JP <0.05),

BT 7R 3K %5 B 97k 4E 34 1) I FR 35 434 L3R

Table 1 Comparison of clinical data between NC, MCI and AD groups

Item NC group(n =146)  MCIl group(n=112)  AD group(n = 94) P
Gender[n(%)] > 0.05
Male 117 (80.0) 93 (83.0) 71 (75.5)
Female 29 (19.9) 19 (17.0) 23 (24.5)
Age(years, x+s) 78.42 £ 5.39 81.71 +5.23" 82.69 + 4,71 <0.01
Education(years, x*s) 10.1+3.8 11.3+4.20 105+4.0 > 0.05
Diabetes duration[years, M(Q2z—Q7s)] 8 (4-13) 10 (8-20)" 11 (8-21)"* <0.01
Smoking (%) 29.3 31.8 32.2 >0.05
FPG(mmol/L, x+s) 5.56 + 1.48 5.50 + 0.98 5.01 +1.07 >0.05
2hPBG(mmol/L, x+s) 8.65 + 3.44 8.62 +1.99 9.01 +1.25™ <0.05
HbALlc(%,x +s) 6.91 + 0.97 7.23+0.72" 7.51 +0.43™* <0.01
TC(mmol/L, x=+s) 4.19 +0.85 4.41£0.73 4,99 +0.71 >0.05
TG[mmol/L, M(Q2—Q7s)] 0.98 (0.78-1.42) 1.04 (0.72-1.37)  0.87 (0.74-1.18) >0.05
HDL-C(mmol/L, x +s) 1.19 +0.33 1.18 +0.27 1.16 +0.29 >0.05
LDL-C(mmol/L, x+s) 2.33+0.68 2.55 +0.68 2.41+0.86 >0.05
ALT[U/L, M(Q25—Q7s)] 17 (12-22) 16 (12—20) 15 (9-19) >0.05
Cr[umol/L, M(Q25—Q7s)] 79.5 (67.8-94.3) 84 (71-99.8) 83.5 (70-97.2) >0.05
MMSE[score, M(Q25—Q7s)] 29 (28-30) 26 (25-27)" 18 (13-21)"# <0.01
MoCA(score, x+s) 27.93+0.78 22.66 +1.13™ 17.10 + 1.997# <0.01
Cys C[mg/L, M(Q25—Q1s)] 1.4 (1.2-1.7) 1.5 (1.3-1.7)" 1.6 (1.4-1.9)"# <0.01

NC: normal cognition; MCI: mild cognitive impairment; AD: Alzheimer’s disease; FPG: fasting plasma glucose; 2hPBG: 2-hour postprandial blood glucose; HbAlc:
glycosylated hemoglobin Alc; TC: total cholesterol; TG: triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol;
ALT: alanine aminotransferase; Cr: creatinine; Cys C: cystatin C. Compared with NC group, "P < 0.05, P < 0.01; compared with MCI group, “P < 0.05, P < 0.01
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MCIZL 5 ADA & I, G FR R M IR 9 A %
BEfFdl, AR ANABES A EA R, RALE
W% BRI AR . BE R . HbAlc. IR
# M Cys Cit Alogisticll 43 #r . 4525 B /RCys C
(P=0.011, OR=12.120), % (P =0.021,
OR=3.401), ## (P=0.033, OR=3.102),
HbAlc ( P=0.010, OR=2.691) J&8¥ K% ik Al
B A A A T fE R R (R 2),

F2  WERIFI\EATHBERE T fE B B R logisticlEl Y3 43 47
Table 2 Independent factors for type 2 diabetic cognitive impairment
by logistic regression analysis

Item B OR 95% ClI P

Age 1.162 3.427 1.316-8.861  0.021

Diabetes 1.101 3.102 1.103-4.048  0.033
duration

HbAlc 1.001 2.691 1.089-4.528  0.010

CysC 0.788 2.120 1.018-4.811  0.011

OR: odds ratio; Cl: confidence interval; HbAlc: glycosylated
hemoglobin Alc; Cys C: cystatin C

3 i

AW FEAE LA IRIG AN R FR S AP 3,
RILIMIECYs CKVATERE 2R, FEIRWMMCILZAD
HIMECys CARF-HHNCHE THR , HBEHEINAIDIBERE
TEALRE AN, L3 Cys CAKF- A 1k 1 . 13 Cys C
T SINAITEE i 2 MMSE & MoCA 7 84 &4 i % 1h
G, HAEARSS . BERpFE . BEBERE, X
TR SATAEAE - logistic 4428, 1L Cys CK-F
JERE PRI D ) RE B A ) ST FE R P R

BRI BN HIRE I N, R B4R AP e —4
NES ARG B 2 RIAh 25 ) 0, A DR A 3 FADRY
JRIG: s AR A PR B B 2405 Y, 4R Sk AT LR IF ST
I, ADEHE 5 MK T REAH SC Y X, i th |
PIRRLIX | A% . B I #2800 FL AT LI i 5
RS EMNEREFREZERMZIREE TS
BB T R, S0 0= N N B L
PP, MCUEADRY R BB B, & —Fh R FaE il pR
R, MCIn ADIAE 546 % /710%~15%, & T
3l ANFEI1%~2%, AWFIEABE R H HERR T M5
PEFR , LR R R & I ADLL KX MCI .,
FEWE R B E TR, 0 AT ) RE RS v A K 2
ORI T N = 1 N 11 247 N 7 =
JEAF . EARDFFE R IRAT &I, LM . BEIR
WAL . 2hPBG. HbAlczE R HA G+ X, I
H B W5 RO A AR R R A s, R TE bR R B

T, R ECys CHE—Fh iz B /R
HRMREY, B ERCys CKFEETHAE,
AW ST A LB RO HERR ™ 5 B IR 4, H341fR
HEIMCOK . ALTICZE 5, R b nl HEBR T & D) 68
ANAXFGE R B

AR, WP kM Cys CS 5 M RETE M | Il
BT AN 9 NE S5 AR B R, Cys CXF LA B
O LA 732 % ) L I A8 9 248 %) 39000 i L 2 301) e ofe
Wyttt Feys C& 5 T B R KM
VI A S & 1 1 22 PR B R, B AR AL
il V5 B A ) g AN BT AR 55 TRT, R DR S0 R )
PRI 1 I 22 RE 7 T AT T2 B R 123, PR g A
JH ) R B 5 SR Ay 4 P P Mo, o 2 W I i 12 12
FRIEZ —. MR, Cys CJ Ll ok fH 1k
G 5 B JE A AR 1 SR AR B I NI E M kA, IF
ISR E T ORI RA SRR 2R SO O b &= R A A
WAy M HEFZ I RIFEIE, Cys CRikK
A F A MO AT AR, Cys C
T 7K 500 PR R AN I BE B A A O, I HoJE b
PRI A8 DA R0 B A P 2 ST S B IRV 2R L AR SR, AD
HEMCIAL I Cys CKF-iE—2THm, HkCys C
Al BB S 5 TR R DA T B R A5 Y R, LK
Wi DA R e A 32 1 18 T T o FRATTHENN , Cys C
A BEAXA S —Fh M 5 2 b s, oS S0 PR HB 3 Y
INHIRE 58 B SR ERT, (B i T i AN i 28 2
%2 5 ADEER KW, T BEAS AR B 254 T LAY
B S, KT L 2 A Al R I A 9 S

AN fE M DB R RA T L, &
WF 52 2R P A0 23 A T Al R KA S0 T e Y
MMSE . [F] B 2% i 31 20 F 72 BE XA R 52, A
WF 5255 F 25 A BE R T MoCAffi &£MCI. MoCA
TEMMSE 9 3510 H 15 8 F1PE 43 b o 5L fl BB A7 T 2
B, DRI A TR A AEMCHE O i T AT
FORH AL L NFEA L BEWTET S, I H 6= Xt
AR Cys CKF- & N F T RE VA B Bl 7 25 5% . I
WA — W R R . A i — 20 X i B
BEAT K WIBET , LLWARA Cys CXiF W PR s A 241 2 B
s 1 1 5000 447 {1

g BTR, BR TR SR DI RER AR AR, I
Cys CRKV-J& & A0 PR s B 8 A2 TN R ) e B4 1Y)
Mo fER . AR R . AR AR,
XPHE R A R A AN T e i B EE A PR
Y fH o X F 955 L35 Cys CAKF- & A- M IR £, N
RO A A BE M B sk T 19k A 2% DA 0 1
R B R
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