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At = C 5hn A FusZRIREXERR

I, IRATA B, AR R L3R R FROR (400042 TR, 55 = % PR R 5 R IE B BF A S RHOF
FEHT AR

S

(HE] BB Hitm@E s E C(Cystatin C, CysC) 7K F1 ik [ % 4% ( white matter lesions,
WMLs) A . Jiih WadE 2014 4E 7 J % 2015 4 3 AR B J 38 TRk, I 1A 4 28 145 5t 32 A
1% CysC 7K, /i i MR A 25 24l fili (1 5005 42 , 2R ] Fazekas A5 #E 43 51 % 825 I 25 2% i 11 1o 05 28
(P-WMLs ) FITR B M 115255 A8 (D-WMLs ) iy " 5 F2 B AT W0, e IR R R A T 2 0 2%
Logistic [A[H7347, &5 3473 G E P AT, FPE 190 1], 4F8 (65.7 £9. 1) %, HAE(0.82 =
0.18) FIH#F P-WMLs [ (0.78 £0. 15) I35 CysC K V-7 FHE P-WMLs [%(0.73 0. 14) , T ¥
(0.82 +0.18) FIrf1EE D-WMLs 22 (0.79 £0. 16) IfiL 7 CysC 7K F-[RlFEE TR B D-WMLs £ (0. 74 +
0.14) , 22 RAGITEEL(P <0.05) , “FH IR KEE WMLs 3 2252 B2 135 i CysC AP Wl s, £
HZEH T £ 402 Logistic [8]1H 4 145 5 575, 55 7K 1% CysC (P-WMLs: OR =8.21,95% CI =2. 18 ~
30.88;D-WMLs:OR =7.01,95% CI =1.69 ~29.11) 4E#¥(P-WMLs:OR =5.18,95% CI =2.81 ~9.55;D-
WMLs:OR =4.32,95% CI =2.05 ~9.08) Fl [fil. & (P-WMLs : OR =3.46,95% CI =2.30 ~5.21;D-WMLs
OR=3.52,95% CI =2.21 ~5.62) #J°} WMLs /2 E FLEE RO I B 2. 858 IML3E CysC KF5
WMLs Jp5 28 5 B 52 IEAH OG5 R 7K P CysC iy i S g I /2 WMLs Jﬁﬁr?ﬁﬁﬁﬁiméﬁﬁ&l%o
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Association of cystatin C level with cerebral white matter lesions: clinical report of

473 cases

Sun Mengjiao, Zhang Lili, Li Binghu, Long Chunyan, Pi Yan, Guo Lu, Li Jingcheng ( Department of Neurology,
Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongging, 400042, China)

[ Abstract | Objective To determine the relationship between serum level of Cystatin C ( CysC) and
cerebral white matter lesions ( WMLs). Methods  The 50-year-old and older patients admitted in our
department from July 2014 to March 2015 were prospectively recruited in this study. Colloidal gold
immunoassay was used to determine their serum CysC level. MRI scanning was employed to identify WMLs,
and Fazekas scale was used to grade the patients into periventricular WMLs ( P-WMLs) and deep WMLs ( D-
WMLs) groups. Multivariate logistic regression analyses were performed to examine the association of CysC
with WMLs. Results There were 190 males and 283 males, at a mean age of 65.7 +9.1 in the cohort. In
P-WMLs group, the CysC level was significantly higher in the severe and moderate groups than the mild group
(0.82£0.18 and 0.78 £0. 15 vs 0.73 0. 14 mg/L, P <0.05). And in D-WMLs group, the level was also
obviously higher in severe and moderate groups than the mild group (0.82 +0. 18 and 0.79 £0.16 vs 0. 74 +
0.14, P <0.05). The results indicated that the severer MMLs was, the higher the CysC level was.
Multivariate logistic regression analyses showed that CysC level (P-WMLs: OR =8. 21, 95% CI.2. 18 ~
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30.88; D-WMls: OR=7.01, 95%CI. 1.69 ~29.11), age (P-WMLs; OR =5.18,95%CI; 2.81 ~9.55;
D-WMLs: OR =4.32, 95% CI. 2.05 ~9.08) and hypertension ( P-WMLs: OR =3.46, 95% CI. 2.30 ~
5.21; D-WMLs: OR=3.52, 95% CI. 2.21 ~5.62) were risk factors for the increased severity of WMLs.
Conclusion CysC level is positively correlated with the severity of WMLs. Elevated CysC level, older age

and hypertension are independent risk factors for increased severity of WMLs.
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cystatin C; white matter lesions; cerebral small vessel disease
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IEARR A H EN H 28 A H g8 iR & i
Bl KRR AL 55— ZR G AR AH DB 1) Bl T Bk i 22
W50 AT 5 . K BT 42 (white matter
lesions , WMLs ) J&— i 5 /&5 % = 1L s | 2l koot A+ 4 Ak
P SRR DG I , T A e DA R R, A
Sk i /N I 45 97 ( cerebral small vessel disease, CSVD)
(g — iR 2SR T o BRI K U WMLs (195 2%
HA Ty EEWNE L, AR C(Cystatin C, CysC) J&
— PR T IR B, R e R AR Y
I, B 120 A2 R ER 20 . FLARXT 3 BT i
130 x 107, HHLIA FF A A5 B2 20 M= A, 72 e s v
P77, B8 A HE B /N BRI R, i 2 it /N
5642 EE WBCR 43t 5 B /INE AN 70 CysC, T LR 32 )L
P VAR M R A S R, A A R B Y
INERUEST DIRERY P EPEFE AR L BT BFSE R, CysC
ARERR— I INRENE T 1, TE 2 DB 1 & AR K e P
HEAEM, W50 A SR R UF SRR ML CysC K
50 MBI &R R IIAR Y AR
RIIMTE CysC K- B AR S8 KA 0 2 Bl Y
BE MR, HET CysC KF-H WMLs )% 5
HATEEA i3, Wada 261" BF 58 & 3L, B % WMLs 5%
AFRFE RGN, E CysC ACPHTFE o SRR
IRV T WMLs 5 CysC (G2 , R 53 W F8 I 2 55 i
B B A8 ( periventricular WMLs , P-WMLs ) FIVR G Mk
JEEAS (deep WMLs, D-WMLs) 5 CysC iy &, X T
P TET Bl R o R 27 b B AN [A] : P-WMLs 35 42
SHATIhREA 5%, 11 D-WMLs U555 48 515 46 S50 A
S IRVTEAT R SE R0 T 2 1697 5 e B 3
ABIE T 18] JB P 53 A 1L CysC /K P #1 P-WMLs | D-
WMLs [}E 5, LU WMLs 1 BG4 R4 .

1 #AREFE

1.1 #Fst%

PEIL 2014 477 H % 2015 4% 3 J ARBHERL B .
WABRUE : DT =50 % ;@137 3K 15 MRI 64 ; 3%
M CysC PZE ; @ F A N G & Jg [\ &, O

B R o HEBRARUE : OAE M AT TER WMLs &
(G-I v h e JERYLSE) s @2 MBI AN A= b b
AR IR T E AME VAR 1 N R S AR

WCHE R N 2 B S Il PR B S 3 A A
BORE, 0 R 5 ) S8 E AR R R o Hs SR W PR
L N1 [ @ S @ S
1.2 Fik
1.2.1 1M CysC MIMARAINE gk s RiEs
JE A IBCGER DK I 2 ~ 4 mL & T TR0 EDTA $iskdE ik
Erp SRR IR BRI RL . MTE CysC AR HI A
G PSSR, AR BRI , Y978 DL 50 2 (Beck-
man DXC800) 4= H g4 1k 53 B k47 .
1.2.2  fHEE/NBR g3 3 (estimated glomerular filtra-
tion rate,eGFR) % F 44k MDRD!" /A [ eGFR =
186 x (HMLALEF) ~" ™" x (AEKY) ~*° x 0. 742 (L) x
1.233 1) i A 8 E PPAl eGFR,
1.2.3  WMLs #y3¥&E K it MRT A A5 >R FH 56 [
1. 5T(Signa EXCITE HD 1. 5T, General Electric, USA)
R ARG, A9 e 5142 4% T,-(TR/TE: 450/8.9 ms) |
T,- (TR/TE; 5 000/87 ms) J Wb sem % 5t % 751
(fluid attenuation inversion recovery, FLAIR, TR/TE.
8 500/88 ms,inversion time: 2 000 ms) , % Fazekas
S bR WMLs PR AR HEATIEANY, 44 2 ot
MREFAR RIS 1 28 AR 2 0 5 vk B Al LR 2
AR 0 1 J5 95 248 AR A6 AR B2 8 WMLs 43 P-WMLs #
D-WMLs, P-WMLs:FLAIR F1 T, WI & 7 ixi = J& FEl
iR TR T W R SEEAE ~ . 0 20 FIEH ;1 7
R BT BLAZE L 52 73 G BURL RS A 35
303 0 ki 55 AN BN R 45, A 2R B B, D-
WMLs : 52 3R JBTT 5 GRS 4 7K UK DXl 1 795 A 56 A
XPPR AR T, WL F1 FLAIR & {55 5% . T, W1
FARE Sk, 0 20 RIEH ;1 43 AR Ak 422 43
IT IR RS B AL 53 43 R & B 2, 3R M R
SrE BT, 43 P-WMLs f D-WMLs 55248 ™ H
JEIr MR RE (0 3R 1 3) PEE(2 43) (3 A1)
1.3 %it5 o4

K SPSS 19. 0 GE it iHEEHE L x 5 3R,
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7 225 A I, 5 225 W B R 3 5 2200
05 25 R 5 A FA AR AR 360 THECRRE L BE T xR
Koo KA T 2502 Logistic o] 553 #r Xt WMLs [/
FAERE AT G SE R N R A 0 ffr e L P <0.05 22
FHG R

2 HR

AT

LN 473 GRS AR (65.7 9. 1) % Hrh I
190 5], 24 283 5], P-WMLs Jg 782 - 42 314 f5i], h 2
83 f4i], HE 76 1], D-WMLs J A2 2H : 4% & 368 f3i], v i
43 {51, L 62 {5, B WMLs g7 ™ B R RE 44 A, 55
PRI 1 HO ] SR E AR e . sk 1.2,
2.2 A EEmFE CysCKFrodx

473 B L CysC /KSR (0.75 £0.15) mg/L,
XS] WMLs 5 A8 A5 B2 22 [8] Cys 7K #5475 R 3R U7 22

2.1

3BT, R B, EE P-WMLs (0. 82 +0. 18) At E P-
WMLs 3% (0.78 £0.15) [ CysC /K-35 TR
P-WMLs 3% (0.73 £0. 14) , 2 S WA G iT¥E X
(P<0.01), TESE(0.82 +0.18) fIHE D-WMLs %
(0.79 £0.16) Il i CysC /K25 TR E D-WMLs B
H(0.74 £0.14) , 2R H G L (P <0.05),
k1.2,
2.3 WMLs = & 42 & 9 Logistic )2 57
KA T 2532 Logistic BIHEE R WK, BK-F-
CysC F5 Pk AF 1% 01 g I 52 3424 P-WMLs f D-WMLs
JREBERIMM AR R R, ZERAGRITFEE (P <
0.01,%34), -0 LHERHITZHERIFZL
532K Logistic [BIIH 537, 45 R 27, Joie P-WMLs 4 ik
& D-WMLs 41, 57K -1 CysC | AF 3% F1 &5 I 995 58 (]
FEYh WMLs = H R EESE Inm fa b B &R, 22 % A 4iit
2 Y (P<0.01,%5.6),

F1 AEP-WMLs iFEEEHBEELTHILR

g1 s 151 Bk [N Wl B s UTIES Y S fEi JULET
() [#(%) ] [#(%) ] [#(%)] [#1(%) ] [#1(%) ] (x£s,%) (pmol/L)
T2 P-WMLs 314 112(35.67) 79(25.16) 81(25.80) 43(13.70) 25(7.96) 62.99 +8.20 75.19 £15.20
f#E P-WMLs 83 36(43.37) 44(53.01)*  22(26.51) 12(14.46) 6(7.23) 68.76 +7.7° 81.21 £17.5°
)% P-WMLs 76 42(55.26)%  47(61.84)*  19(25.00) 11(14.47) 7(9.21) 73.30 8.7 86.27 £19.1°
ait 473 190(40.12)  170(35.94)  122(25.79) 66(13.95) 38(8.03) 65.69.11 78.0 +£16.83
g1l sl Hrith =g M SIERE  EmEEREA s R eGFR ez C
(#1) (mmol/L) (mmol/L) (mmol/L) (mmol/L) [mL/(min + 1.73m?) ] (mg/L)
T P-WMLs 314 1.67 £1.59 4,79 +1.09 1.28 £0.35 3.09 £0.85 75.91 +20.00 0.73 +0. 14
rf BE P-WMLs 83 1.55+0.91 4.67+1.22 1.29 +0.35 2.98 £0.90 72.37 £18.41 0.78 +0. 15"
i ¥ P-WMLs 76 1.45 +0.81 4.51+1.14 1.20 +0.33 2.86 0.82 73.47 £16.81 0.82 +0.18%
&t 473 1.61 £1.39 4.73 £1.12 1.27 £0.35 3.04 £0.85 74.90 +19.28 0.75+0.15
a:P<0.01,5% EF P-WMLs }t#;b.P<0.01,5 % & P-WMLs rbix
*2 7A[ED-WMLs FERENEEZELETMILE
- Sl PiLes e Ui DR L W A s s s AR JULTEF
(7)) [#1(%) ] [#1(%) ] [H1(%) ] [#(%) ] [#(%) ] (vx5,%) (pmol/L)
12 D-WMLs 368 132(35.87)  104(28.26) 93(25.27) 52(14.13) 29(7.88) 63.66 £8.20 75.91 £15.65
i D-WMLs 43 26(60.47)*  29(67.44)*  13(30.23) 4(9.30) 4(9.30) 72.51 £9.20°  86.74 +17.84°
i D-WMLs 62 32(51.61)*  37(59.68)*  16(25.81) 10(16.13) 5(8.06) 72.77 £8.43*  84.50 +19.35°
&1t 473 190(40.12)  170(35.94)  122(25.79) 66(13.95) 38(8.03) 65.66 +9. 11 78.02 £ 16.83
i S 151 Hh =1 ME SRR SRR % B R AR A eGFR e C
(#1) (mmol/L) (mmol/L) (mmol/L) (mmol/L) [mL/(min + 1.73m?) ] (mg/L)
i D-WMLs 368 1.67 £1.52 4.78 +1.08 1.28 +0.35 3.08 £0.83 74.35 +16.32 0.74 +0. 14
HiEE D-WMLs 43 1.22 £0.43 4.52 £1.35 1.32 £0.36 2.92+1.02 74.35 £16.32 0.79 0. 16
¥ D-WMLs 62 1.51£0.90 4.53 £1.15 1.20 £0.34 2.84 +0.83 74.81 +16.79 0.82 0.18"
ait 473 1.61 £1.39 4.73£1.12 1.27 £0.35 3.04 £0.85 74.90 £19.28 0.75+0.15

a:P <0.05, 54 & D-WMLs kb4
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®3 473 iE%E P-WMLs iR LR ENBRREF £ 5 XK Logistic B35 &R

(5ES 24l PR Wald {8 P { OR 95% CI
PERI(FE) 0.589 0.193 9.337 0.002 1.80 1.23 ~2.63
B (=60 %) 1.834 0.303 36.773 <0.01 6.26 3.46 ~11.32
e I 1.359 0.200 46.152 <0.01 3.89 2.63 ~5.76
W PRI 5L -0.010 0.218 0.002 0.963 0.99 0.65 ~1.52
W 0.061 0.273 0.050 0.823 1.06 0.62 ~1.81
ek 0.061 0.347 0.031 0.861 1.06 0.54~2.10
eGFR %[ <80 mL/(min - 1.73 m?) ] -0.248 0.205 1.456 0.228 0.78 0.52~1.17
A C 2.997 0. 660 20.590 <0.01 20.03 5.48 ~73.04

&4 473 §iFE D-WMLs iR L2 BB R RHF £ 2% Logistic B3 145 R

= SR PrRifED Wald {i Py OR 95% CI
PERIN(FE) 0.752 0.222 11.433 0.001 2.12 1.37~3.28
Eh (=60 %) 1.688 0.366 21.243 <0.01 5.41 2.64~11.08
e I 1.405 0.230 37.200 <0.01 4.08 2.59 ~6.40
B R s 0.103 0.248 0.173 0.678 1.11 0.68 ~1.80
WA s -0.028 0.319 0.007 0.931 0.97 0.52 ~1.81
i s 0.079 0.396 0.039 0.843 1.08 0.50 ~2.35
eGFR [#(%[ <80 mL/(min + 1.73 m?) ] -0.024 0.233 0.011 0.918 0.98 0.62~1.54
A C 2.833 0.696 16.583 <0.01 17.00 4.34 ~66.49

RS 473 iE%E P-WMLs iR LR ENZEREF £ 5K Logistic BT 5 ER

SES St bRz Wald {4 PE OR 4 95% CI
S (F ) 0.382 0.210 3.308 0.069 1.47 0.97 ~2.21
B (=60 %) 1.645 0.312 27.818 <0.01 5.18 2.81~9.55
T I 1.241 0.209 35.393 <0.01 3.46 2.30 ~5.21
ez C 2.105 0.676 9.695 0.002 8.21 2.18 ~30.88

&6 473 fiE¥E D-WMLs s L2 EH E ARFF £ 5% Logistic B4R

iSES SRR Fifist Wald {# Pt OR 4 95% CI
PERI (T ) 0.513 0.240 4.565 0.033 1.67 1.04 ~2.67
EiE (=60 %) 1.463 0.379 14. 894 <0.01 4.32 2.05~9.08
e I sk 1.259 0.238 27.893 <0.01 3.52 2.21 ~5.62
P C 1.948 0.726 7.200 0.007 7.01 1.69 ~29.11

3 iFig

WMLs J& 1987 4E£H Hachinski & Fc42 H i — 4>
LB WRTR ik T = J) L o Dl B
HL IR T8 P s FRPE ROIR ROk EZE , 76 MRI |
FERIUAALE N = 55 SR A T, ¥ 5 FEE S
S I AF 5, FLAIR 1T, )3 91 8 5 5 k0
SCHRL 16 4B H S 2e rp B 2850 AR AR R

FRE P K AR o IR TR — A R A= 2748
PRoR T WMLs B A A X T2 B2 AR 5 A 1
PRAERAY B A 208 o AFIEIRER T WMLs 5
CysC Z [A] P AH OG5 25 1 1B 7R < AN [ 43 S o il
FUSOR AL 3 CysC K[ 47 W 2. 22 53, BEA AL TR
34, M3 CysC /KFIt R Z IR Logistic [1]J973
Préaf R, CysC KT Rk s L2 WMLs ™
iR ) | b A PS N
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H i, WMLs 1) A& HL I i A 56 4= B WY . BEAE
FEINN 55 IR E1 R e L - 5 9 e A A
WATRFFEFIA AR |5 I G 2T K sk A A A | v g I
i S A SRR AT M WMLs g )™ F AR B2, A AR 0%
LR S T I A G P R AR g
[FRE SCRFAE % 5 8 i A1 P-WMLs 2 D-WMLs ™ 55 &
PRV REZ, il 43 738 in P-WMLs 2 D-WMLs
AU 4. 18 £5 0 3. 32 A, [IAE i il He s /2 WMLs g 48
FRBE 8 ) & B B ZR, AT 43 00 g o P-WMLs &
D-WMLs XU 2. 46 {5 F1 2. 52 4%,

Z T CysC Fl WMLs 56, Wada 28" [ F 5% i
7, B WMLs 578 FE B2 B9 38 13 CysC /K P 7E
T o AHZABATRI B 58 B B R A A e S, HLH
WFFE AR IR H AR, Mt E AR H A ABE R
FEFREE AR 250 55 )5 T A A6 BRI 25 57, BRI CysC
FIWMLs 1) 56 2 2 A FE R 2 SN . ASBFSE
R = 7K CysC J& WMLs ™ 35 7% B 34 i i) £ j: [
R, KR CysC ¥n] 43 5|34 hn P-WMLs [ D-WMLs
AR 7. 21 £5F0 6. 01 4%,

DL EZERIEIR EAKF- CysC 5 WMLs g 28 72 B2 1E
FHIG . fH CysC 7E WMLs &A= &8 o i) ELAARVE F Anfo]
HEMS A, FATHEN, CysC £ WMLs By K4 &
JE R AR AL AT e 5 1048 sh ok AR RE AL AT OC . BFSE
FE WS RE B Ak & WMLs & 8 19 1 e I %07
—J5 1 CysC i 520 v Moo 240 I A 3B 2 5 20 i
P2 T 5 2 5l ok ohs R 5 1k 2 2F N e )
;00— Jr I CysC X i 3 BE A B 4 1 2 1 401 05 1R
FHR 00 A8 T 05 SR 5 S Vi UL 200 3 9%
btz iR L A A U g 2, R ER
AP H LR A REE Y CysC k98, ksl 7 sh ik
SRR RE A & R

L5 ERTIR, ME FKF- CysC 5 WMLs Ji A8 F Ji 1
TEAHDG, AIAE S WMLs 195 28 5 B A 38000 Y] - 2 —
PRI v i e L HE 55 A8 5 VR S WMLs 1) i & B, AT
FLIAWM M CysC 7K, % CysC K- T 1) 28
HEAT R T H0A YT, DAREAR WMLs & A 58wl 18 H &
SRR, NG B B, 3w B AR T i . AT
FEAE— R B BB T 5T, A7 A — 1 Jm B, L
AN 5 A A B s 3 AR LA N, HA 230
ok s A R A AR Ji I A5 5 1 F 6 PR R T4, AN RE
Up S We—e NBE . BRI, A Fr 2 rpuls CATREHE A IR
WFFERARTHIE K- 1) CysC 2 15 1] LAREAR WMLs % E

AR A R
Sk

[1] Kim K W, MacFall J] R, Payne M E. Classification of white
matter lesions on magnetic resonance imaging in elderly per-
sons[ J]. Biol Psychiatry, 2008, 64 (4) . 273 —280. DOI;
10. 1016/j. biopsych. 2008. 03. 024

[2] Pantoni L. Cerebral small vessel disease: from pathogenesis
and clinical characteristics to therapeutic challenges[ J]. Lan-
cet Neurol, 2010, 9(7) . 689 —701. DOI. 10. 1016/S1474-
4422(10)70104-6

[3] Black S, Gao F, Bilbao J. Understanding white matter dis-
ease: Imaging-pathological correlations in vascular cognitive
impairment [ J |. Stroke, 2009, 40 (3 Suppl): S48 — S52.
DOI: 10.1161/STROKEAHA. 108. 537704

[4] Tan G D, Lewis AV, James T J, et al. Clinical usefulness of
cystatin C for the estimation of glomerular filtration rate in
type 1 diabetes: reproducibility and accuracy compared with
standard measures and iohexol clearance[ J]. Diabetes care,
2002, 25(11): 2004 —2009. DOI. 10. 2337/diacare. 25.
11.2004

[5] Dharnidharka V R, Kwon C, Stevens G. Serum cystatin C is
superior to serum creatinine as a marker of kidney function: a
meta-analysis[ J]. Am J Kidney Dis, 2002, 40(2): 221 -
226. DOI. 10. 1053/ajkd. 2002. 34487

[6] Shlipak M G, Katz R, Sarnak M J, et al. Cystatin C and
prognosis for cardiovascular and kidney outcomes in elderly
persons without chronic kidney disease[J]. Ann Intern Med,
2006, 145(4) . 237 —-246. DOI. 10. 7326/0003-4819-145-
4-200608150-00003

[7] Stevens L. A, Coresh J, Greene T, et al. Assessing kidney
function--measured and estimated glomerular filtration rate
[J]. N Engl]J Med, 2006, 354(23) . 2473-2483. DOI: 10.
1056/NEJMra054415

[8] Shlipak M G, Sarnak M J, Katz R, et al. Cystatin C and the
risk of death and cardiovascular events among elderly persons
[J]. N Engl J Med, 2005, 352(20) : 2049-2060. DOI: 10.
1056/NEJMoa043161

[9] Seliger S L, Longstreth W T Jr, Katz R, et al. Cystatin C
and subclinical brain infarction [ J]. J Am Soc Nephrol,
2005, 16 (12 ). 3721-3727. DOI. 10. 1681/ASN.
2005010006

[10] Yaffe K, Lindquist K, Shlipak MG, et al. Cystatin C as a

marker of cognitive function in elders: findings from the
health ABC study[J]. Ann Neurol, 2008, 63 (6): 798-
802. DOI: 10.1002/ana. 21383



516

B SRR, 2016,38(5)

http : //aammt. tmmu. edu. cn

[11]

[12]

[13]

[14]

[16]

[17]

[18]

Wada M, Nagasawa H, Kawanami T, et al. Cystatin C as
an index of cerebral small vessel disease: results of a cross-
sectional study in community-based Japanese elderly [ J].
Eur J Neurol, 2010, 17(3): 383 =390. DOI. 10.1111/j.
1468-1331.2009. 02809. x

Ma Y C, Zuo L, Chen J H, et al. Modified glomerular fil-
tration rate estimating equation for Chinese patients with
chronic kidney disease[ J]. J Am Soc Nephrol, 2006, 17
(10): 2937 —2944. DOI. 10. 1681/ASN. 2006040368
Fazekas F, Chawluk J B, Alavi A, et al. MR signal abnor-
malities at 1.5 T in Alzheimer’ s dementia and normal aging
[J]. AJR. Am J Roentgenol, 1987, 149(2): 351 -356.
DOI; 10.2214/ajr. 149.2.351

Munoz D G, Hastak S M, Harper B, et al. Pathologic corre-
lates of increased signals of the centrum ovale on magnetic
resonance imaging[ J . Arch Neurol, 1993, 50(5): 492 -
497.

Hachinski V C, Potter P, Merskey H. Leuko — araiosis[ J].
Arch Neurol, 1987, 44(1): 21 -23.

O’ Sullivan M. Leukoaraiosis[ J]. Pract Neurol, 2008, 8
(1):26-38. DOI; 10.1136/jnnp. 2007. 139428

Munoz D G. Leukoaraiosis and ischemia: Beyond the myth
[J]. Stroke, 2006, 37(6) : 1348 —1349. DOI. 10. 1161/
01. STR. 0000221205. 52404. 5a

Basile A M, Pantoni L, Pracucci G, et al. Age, hyperten-
sion, and lacunar stroke are the major determinants of the
severity of age-related white matter changes. The LADIS
( Leukoaraiosis and Disability in the Elderly) Study[J]. Ce-
rebrovasc Dis, 2006, 21 (5 - 6) . 315 - 322. DOI. 10.

[19]

[20]

(21]

[22]

(23]

(24]

1159/000091536
SKRAE, XUFBE, #5350, 4. 91 il i A ik F 5 AL &
HIERE R, st 5ThaeE A, 2014, 9
(6): 472 -474.
Breteler M M, van-Swieten J C, Bots M L, et al. Cerebral
white matter lesions, vascular risk factors, and cognitive
function in a population-based study: the Rotterdam Study
[J]. Neurology, 1994, 44(7) . 1246 —1252.
Dufouil C, de-Kersaint-Gilly A, Besancon V, et al. Longi-
tudinal study of blood pressure and white matter hyperinten-
sities; the EVA MRI Cohort[ J]. Neurology, 2001, 56(7) :
921 -926.
Fazekas F, Niederkorn K, Schmidt R, et al. White matter
signal abnormalities in normal individuals: correlation with
carotid ultrasonography, cerebral blood flow measurements,
and cerebrovascular risk factors [ J]. Stroke, 1988, 19
(10) . 1285 - 1288.
Bengtsson E, To F, Grubb A, et al. Absence of the prote-
ase inhibitor cystatin C in inflammatory cells results in larger
plaque area in plaque regression of apoE-deficient mice[ J].
Atherosclerosis, 2005, 180(1) ;: 45 -53. DOI. 10. 1016/].
atherosclerosis. 2004. 12. 025
Ni L, Lu J, Hou L B, et al. Cystatin C, associated with
hemorrhagic and ischemic stroke, is a strong predictor of the
risk of cardiovascular events and death in Chinese [ J ].
Stroke, 2007, 38 (12). 3287 - 3283. DOI. 10. 1161/
STROKEAHA. 107. 489625
(Y78:2015-07-16 ; f&[H] :2015-08-16 )
(%4 EIR)



