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M S MEA R C 5l kPR A e B R R SS PERIF 52

REL, TWEH, KRE, EESE, KER
(MRS ErEAP 2 AAL AL B T 061001)

[RER] M#EC;, FAWRKRE,; SHLERE

[ E] HM HRiTEFHELEZERNEFELDFRITE C(Cys C) 5RIMREFRENXE, Fik
B F RGN CT 8 3% (CTA) ¥ & 64 42 %7 P T B e B AF S5 F & 5 2231 220 41, & 4 S 3h ke & 48 127
Bl QAEZEIRE ST P EIEM34 B EEREE 24 6] AEM 12 4] 4 ATBL) Fodk sk E 40 102 4], 5
SRR EM E f i Cys CARF, 540k Cys CRKIFEFAMRMKFREZIRANMELLEZ, ER FAHWRKFA
ik Cys C. R A F P& B 3 T4 F 40 (P <0.01), Spearman 48 3% 5 A7 X HLE 2h btk % 55 85 Cys C. B A ¥ jk
RBR R BR B e R HE SRR 2 EAE % (P <0.05) , Logistic B )2 57 2R diF Cys C SFAERAIRIE F ORI LR R
WA B R AR RIR A B R AR R B & LI ST R I, F B 4L Cys C ARFARAE R E 4L
REFZH(P<0.05); TERFHCys CRIBBERFA FEARFAAZ, ZFALTFEL(P<0.01,P<
0.05) ., Logistic ®Y)a 547 &I Cys C . H i =8 G EAFR AR EEKFO R LR X (P<0.05), &t ©
FHCys CRIFEHHREERFRR, ARHIREERFAORIERRE £,

[RESES] R543.4 [SCERARIRAD] A

Correlation Between Serum Cystatin C and the Degree of Carotid Stenosis
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[ ABSTRACT ] Aim The study was to investigate the correlation between serum cystatin C (Cys C) and the degree
of carotid stenosis in patients with transient ischemia attack or minor stroke. Methods A total of 229 patients with
transient ischemic attack (TIA) or minor stroke were collected, and each of them received head and neck computed tomo-
graphy angiography (CTA) inspection.  All of the patients were divided into two groups: group with carotid stenosis and
group without carotid stenosis.  The group with carotid stenosis included 127 subjects of patients, which is divided into 4
subgroups: 44 subjects of mild carotid stenosis subgroup, 34 subjects of moderate carotid stenosis subgroup, 24 subjects of
severe carotid stenosis subgroup, 12 subjects of oclussion subgroup; Another 102 patients without carotid stenosis were se-
lected as the control group. The levels of serum Cys C were detected by immunoturbidimetric assay, and the correlation
between serum Cys C and the degree of carotid stenosis was analyzed. Results Serum Cys C level and homocysteine
level were higher in carotid stenosis group than in without carotid stnosis group (P <0.01). On spearman correlation a-
nalysis, carotid stenosis was correlated positively to age, serum Cys C, homocysteine (Hcy) , uric acid (UA), hyperten-
sion and diabetes mellitus (P <0.05) ; The Logistic regression analysis showed that Cys C was not the independent risk
factor for carotid stenosis.  After the subjects of carotid stenosis group were divided into 4 subgroups according to the se-
verity of carotid stenosis, serum Cys C levels were higher in severe carotid stenosis group than in without carotid stenosis
group (P <0.05) ; The Cys C level of severe stenosis group was statistically and significantly different from mild stenosis
group and moderate stenosis group (P <0.01, P <0.05). The Logistic regression analysis showed that Cys C, triglycer-
ide (TG) , hypertension were the independent risk factors for carotid with severe stenosis. Conclusion Serum Cys C

level was positively correlated with carotid artery with severe stenosis in patients with transient ischemic attack or minor
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stroke, and was an independent risk factor for carotid artery with severe stenosis.

58T P G Bk 1M % A/ (transient ischemic attack ,
TIA ) FH/NAS v [R] DA G g 52 A A 30 A R DA Mk I 7 s
ST AR, Ois 5 R B TIA F/NA (2 90
RERAHRIKN6. 1% T RE KR 9% , [ KB
PRI I A8 £ ™ B 5l ok oS A B8 Ak e 78 2 90 SR AT R
SR YIRST fE B I8 3 5 Palomaki 45 & B TIA L/
v B BRIk A B AR U 5 61. 2% ., A
# C(cystatin C,Cys C) /&N IEME B IR 5 H i
HAE AN, Cys C TEARNT 25041, 5 WUEFAH L
HORE5 B i ) AR SOULPA SR TG O, Bk A
Je LT 1L JILIF ) S5z e /N 35K g 2o 8 (glomerular
filtration rate, GFR) FUFREY ) . Cys C 35 T ik
SAEREAL R B R, ZH 2R P ( cathepsin) 5 2H
SRR P A )0 A PN 0 2R A S I A, R
BBkl R A BRI — A EERE RN,

AW FE bR SE2E 9 320 HEERGE CT X %
X IEAT CT M4 1 5% ( computed tomography angiog-
raphy , CTA ) K5 2R | By 5T 5l DO 78 B2 B2, LA G 3F A
S KK RE AL L | I W T G S8 LU e 06 AG M it 3
Cys CKF-, FATEL 34T Cys C KPR 5 A
[Fi) P2 B B0 RO 1) 56 2R, AR 4030 ik ok 6 s Ak
PR G %

1 #RE5AEE

1.1 #ARSH

K J o ) 3 B AT, A 2011 4 10 Al Z 2012
£9 HF M Al BB AER BT 8 TIA B/NZE
B, 220 ), B 117 B, &M 112 ], 613
TR CTA &2 R F N 30 koH TR E 2 H
Wk E A AndE e E 4, HPkEA 127 6, F
HI4EH 63.43 £8.35 ¥, F T #](55.9% ) , & %
56 1 (44. 1% ) , HAR P& 5 20 ik pe & A2 L 9 — 5
HEFEREMD(STO) FEHREH34 B EER
EH 24 ) HEA(IR B4 ANMT A EHRFA
102 ) 1E Jy 3 B 41, 7 4R % 60.83 +7.75 %, F £
46 1) (45.1% ) , % P 56 1] (54.9% ) , 4 B %3
5C AR L TE Cys C A, LR [E] A 2 Bt 2 8. (homocys-
teine, Hey ) | 1% % J& Ji§ & & (low density lipoprotein,
LDL) . & fE & & (total cholesterol, TC) . H 7 = E
(triglyceride , TG ) | J& B (uric acid, UA) . i & AL BF
(serum creatinine, SCr) | 4f 4 & @ J& ( fibrinogen,
Fib) % 38 47 89 4 0,

NAFRE F =45 FTIA B 56D WAz
A5 R R IR A UL R SR i BT 51 A B AR Y A
Btk K1E, B A & MERWIERED D%
FEY AR EEE T AR WL T
/- ( National Institutes of Health Stroke Scale, NIHSS)
<3 ',

HE PR AT HE TR ot e o R R R R L
RAEGEMR (8 R AN E R4 ) | & F
PR IS FCR IR Ty R PR T EE T E R AR
(QEH CNER L% T RE
[ ( &7 % % B (alanine transaminase , ALT) >40 U/L
ﬁi%ﬁﬁ?ﬁ%%%%(%paﬂam aminotransferase,
AST) >40 U/L], B 7 ik £ & (L 3% AL BF > 104
mmol/L) HE®#EMER(ENEEXT R .24
ML RBEE) AHEHSFHNERTRIEN
JHE MR R, B A HE TR NIHSS 3 4 =4 4 8 8 i
JO A8 B B T B R R Y W A R R
(Barthel F5 %% <60 %) ,

1.2 SABhRRIRE RIRFE 12 B FI T

&l 320 # G CT, % & B IEAT CTA & 4,
B B A% 2 Aquilion ONE 320 #/640 B 3 A %
RCT HAT LT B e A, R E o A FWEML, %
Fi 2 B v R I AT R R R STt B 350 (60 ~
100 mL) ; 36 % 334 5 30, 47 4 & :120 kV/400 mA,
EE.0.5 mm, A#EREREHEEEELEE GE A
A AW 4.4 TAESE#HATREAE, ERRE LA
ok B A%, 303 Bk gk BTN AR R R A6 £ R M
3 Bk N BE T B R R B8 B 1E 40 (North American
Symptomatic Carotid Endarterectomy Trial, NASCET )
T R EAER SRS EEE R ERW
Pl RARKET D REERE SN S K. (1)
EF;QQQBRERE O K ERE <30%;(3) F
JE R F S Bk B AR K 30% ~69% ; (4) E Sk
B Rk E R E 70% ~99% 5 (5) H %,

1.3 BtHlER C REM&Fh Mk ISHRNE

RI £ FNRE 24 h HFE T X # 5
1 3 mL, S BT E N R S ] Am 2 B R L4000 1/
min #0805 i E A& Cys C U E XA ok
ik k, BOH ST 7600-0201SE 4 B 3 4 4 1k % o #r
PO E RF R FREA D EWR AR
At R A HATARVE . YZB/IE 0435-2010, 7] B K A
# Bk 4 9 Hey LDL TC TG UA SCr.Fib %45 4%,
) v M TG E AR IO B K,
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1.4 ZitZEaheE

K SPSS 20.0 G it F MM #AT M, T ER
Blxxs RR, 4 E R A ¢ 10k, i3 R A
X, T Mk F S &AM X MR A
Spearman # % 4 #7 , Logistic [E V3 447 F T 2 # $ 34
Jipe % W 1 Bl &, % AN 4d S A AR R ] Kruskal-Wal-
lis FE S %A 56, 7 T 41 8] b %5 % | Mann-Whitney 3F
ZHA Y, A P<0.05 hERARITFENL,

2 # B

AR FR L
F1 B OB 2 2H AR IS B AR B A 21 18 35 T (63. 43
+8.39 %, 60.83 £7.75 % ,P <0.05) , FRAH G

2.1

x 1. MARKERILE

Table 1. The comparison of clinical data between two groups

JE W R 2R 5 A v L 91 R R 2R ol s i 2
TAEPeZAEH (x> =15.96,P <0.01;x* =13.66, P <
0.01;x* =16.37,P <0.01;x’ =7.10,P <0.01) , %k
B AERAEA TG Cys C(1.03 £0.23 mg/L [ 0. 95
+0.15 mg/L,P <0.01) Hey(17.23 +12.47 pmol/L
F13.67 +6.61 pmol/L, P <0.01) ,UA (295.07 =
71. 38 wmol/L H.271. 63 +66. 44 pmol/L,P <0.05) 7K
A BE2ES . PiZH LDL TC TG .SCr Fib 7KFJC i
FEXEFR(P>0.05)(F1),
2.2 HMBRKIRERXERSH

K H Spearman #H 5 43 M7 201 8 ik Bk 745 5 45 48 bR
ZIAI I FR 45 R R I8l ko 75 5 e il He B R
ARSI H S54RI (Cys C Hey \UA BEIERIR (P <
0.05;%2),

m oA BeAELH (n =127) AEBAEH (n =102) 1% P1A

B/ () 71/56(55.9% /44.1% ) 46/56(45. 1% /54.9% ) 2. 64 >0.05
R () 63.43 +8.39 60. 83 +7.75 2. 405 <0.05
e IR (1)) 99(78.0% ) 54(52.9%) 15.96 <0.01
B (91 36(28.3% ) 9(8.8%) 13. 66 <0.01
A (f]) 51(40.2% ) 16(15.7% ) 16.37 <0.01
ANFE () 51(40.2% ) 24(23.5% ) 7.10 <0.01
Cys C(mg/L) 1.03 +0.23 0.95 +0. 15 3.030 <0.01
Hey ( wmol/L) 17.23 £12.47 13.67 6. 61 2. 601 <0.01
LDL( mmol/L) 2.91+0.73 2.81 +0.74 0. 985 >0.05
TC( mmol/L) 4.75 £1.00 4.70 0. 99 0.374 >0.05
TG( mmol/L) 1.84 +1.37 1.59 +0.93 1.558 >0.05
SCr( wmol/L) 71.30 £13.71 68.55 £11. 89 1.595 >0.05
UA (pmol/L) 295.07 +71.38 271. 63 = 66. 44 2.535 <0.05
Fib(g/L) 2.78 +0.73 2.69 +0. 64 0.943 >0.05

*® 2. BEEREIHBIREHEXED T
Table 2. Spearman correlation analysis on factors associat-

ed with carotid stenosis

&R r {8 P{H
AR 0.157 0.017
R LR 0.264 0. 000
WEPR I 0. 244 0. 000
Cys C 0.179 0. 007
Hey 0.212 0. 001
UA 0.148 0. 026

2.3 IFBKIREEXEZEM Logistic EA5H
LS g fkope 78 Sy PR A i 5 M AR IS | ILTE
Cys C .Hey .TC TG .LDL .SCr UA Fib & IfiL & BE IR
R A Logistic [0 #T, & BLAE#E L UA & 0L
JE B PR 9 2 30 3y ok pe 2 1) A 37 G B LR (P <
0.05;%3),
2.4 ARERBEIMHKIKESME Cys C X R
WKHEET B ik B 7 %) 2 BE 4y Sk i B e 78 20 (57
B FhEERRAS A (34 o)) EEEEPRAE4H (24 1) | PA9E
H12 ), LLAEPe 2 20 (102 451]) g % B 20, % )
Kruskal-Wallis JEZ 50K 56 % 51 4% 41 6] 2 57 0.3 (X
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=16.142,P <0.01) , #F—2EXF 4% W4 [H] 2Rk A Mann-
Whitney JESEAG I T HER , 255 A A4
Cys C AP AER A 4 & TH 5 (1. 21 £0. 36 mg/L
FL 0.95 £0. 15 mg/L,P <0.01) ; FERAE4H Cys C /K

* 3. MBI ERXEER Logistic [E 357

AR BE M 28 20 (0.98 +£0.16 mg/L)  HEE B A 4
(1.00 £0. 16 mg/L) BEF+= (P <0.01,P <0.05) ;
B A A P FEL R AR B 4 A A )
TEEEF(P>0.05)(%4),

Table 3. Logistic regression analysis on factors associated with carotid stenosis

B A8 (EVEEY 3 i 19113 R B KR A THE Wals x> P1H OR fH(95% CI)

SRR 0. 054 0.019 8.386 0. 004 1.056(1.018 ~ 1. 096)

IS 1.329 0.322 17. 022 0. 000 3.778(2.009 ~7.104)

PRI 1.243 0. 421 8.725 0. 003 3.466(1.519 ~7.908)

UA 0. 006 0. 002 8. 009 0. 005 1.006(1.002 ~1.011)

x* =44.607,P =0.000,

R 4. FILAEMF Cys C 7k B Mann-Whitney JES #4056

Table 4. Mann-Whitney test of serum Cys C in subgroups

o T __ G _ _— Tl

2B B AR 4] B PR 4 iy =¥l P71 224 (0.95 0. 15mg/L)

(0.98 £0.16 mg/L) (1.00 0. 16 mg/L) (1.21 £0.36 mg/L) (0.99 +0.20 mg/L)

BRI - >0.05" <0.01" >0. 05" >0.05"

AR 894.5° - <0.05" >0.05" >0.05"

R 394.0° 264. 5° - >0.05" <0.01"

P24 336. 5 196. 0° 100. 0* - >0. 05"

Eperged 2587. 0" 1410.0° 595.5° 540.5° -

a A UAft;b A P,

MRk E EIRE R R0 E R
DASI 2 Jok 8 B pe s o IR AR B S AR IR
M HEPRR Hey .Cys C.TG . TC . LDL . SCr,UA  Fib
RN ZE AT Logistic MIH4HT, &I Cys C.TG il

2.5

&R 5. BB EEIRFER Logistic B 13547

JEh #5030 bk 5 B Bk 28 i b ST fG [ I & (OR
352.330,P < 0.01; OR = 1.703, P < 0.05; OR
35.367,P <0.01;35) .

Table 5. Logistic regression analysis on factors associated with severe carotid stenosis

A5 EUSEY it 11109 22 B R AR A T HE Wals x2 Py OR 18(95% CI)

5 1ML R 1. 680 0. 696 5.829 0.016 5.367(1.372 ~20.999)
Cys C 5. 865 1.741 1.344 0. 001 352.330(11. 610 ~ 10691 )
TG 0.532 0.223 5.701 0.017 1.703(1. 100 ~2. 636)

x> =35.177,P =0. 000,

3 3

KPR S, & L B PR %% . LDL & TC F
15 S R A Tk ok R R AL B Sl ST A B T R L B N Ah

2RI e R e R R LA A B ik ok A R Ak 1)k ST S
G2, Lehto 251 X5 1017 5t 4RE I8 5 2R 1k
WEIRIG £ 7 AFRE VIR SE & B, IRER K-8 T i
BB G A R R T A R T A i 1
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B AR R R G5 35 8 X, $2 7 5 PRI I AE
AP SRR SR ZU T R R P LT % B Pear-
son AHICATHTAIF S K 0P P9 I 45 0 7 5 v DR TR AH G
(r=0.132,P =0.016) , Logistic [71 )43 & IR 2
SR PPN LGS B 2 R it Sy A I PRV 2R A R I P R
PR KT nT R 3 LDLC B84k R g o i) i S Ak
PEA R H SR BN, 25 90 RV, B4 R
Sk R R4k AT B S R J R R B 22 B TE B 3R
W, Hey INUAE 5 26 5C R B U0, 2 M I 457 1 0
SEfERR RN AT IR & B, 3o Bk ope 7 41
BE AR  Hey UA ZKF i35 0 BR AL, B o %
W PRI SR R B i X BB A, Logistic [B1H 43471 &
PUAENE (UA & I BRI Ry 35080 kB 28 i 37 s
WA R, 98 & B Hey I 3R 880 ikope 7% (1) 4 57 A
W PR 2R, Al BE R R T 35 A4 5 911 22 Sk v AT AR
BZE IR WS R 55 % 45 50 ik oks B ik 1) 78
B 2 A LME GEfa i 2R s 2 S, [ R
MIA B, P4 TC | LDL 2545 55 30 bk ok ke i Ak 1
BRI IC W 25 5, 5 I8 S HAr VT AR 259
()2 AT

KIILIK , 7% Cys C #0410 GFR AIAREY,
I 2 FRAR Y B B J0E 2 e RS i bR s e FE A
AR Mk B 2 I E IR IR R LN Cys C 530
Jhkots A i Ak P %6 5 2 8] ) 5& R, Urbonaviciene
SN Cys C T JE FE 20 koo B R Ak R
BEVTIESE 5 5 &I, 00 410 i 8 F5 R S8 T 2R B
BT I H O M S PR TR S T
JUURF Ko LB 375 B 2 T 6, i 5 i B € B N 2R
( high-sensitive C-reactive protein, hs-CRP) 7KF % 4]
FHOE , $2 75 ] BB Bl ok o4 A 1 L0 A S 11918 1 9% 0
A K, Arpegard 2512 BIF 5 S UL JE BBl B0 ik A Ak 20
I3 Cys C % B2 B I 4755 (1,09 £ 0. 40 mg/L
F.0.95 +0. 17 mg/L,P <0.01) , M fEAS IEAG 5
/NBR € 3 # (estimated GFR, eGFR) AL % 6
1 CRP MK LR, Cys C A%5% iR 4] 1 & Tt
o Shlipak 253 %} 4637 BB FEIBEDT 7. 4 4F
JEREM M Cys C JULEFSE$8 45, AR 3 1L Cys C S UL
K5 S50y, i fa I Cys C K10 T &
LT RO G 15 (O WUREZE S AR BE ) & AE
BT Rl LR ZKSF- T T eGFR R4 (H
Cys C AP HIFHEH A 3 I Cys C X0
A5 95 A& A= B AT o 5 9 00 A fE. B Ah Seliger
FUVTERIIE Cys C 524 A I PR 750 fi 458 5 1) 56
AP EIL 1/Cys C 54NN R A 45 5T 42 2k 1
FHOE, ITTIAH Cys C 7KV 15 Sk 45 A0 Ifs PR A

AR FE R — A fE B PR 3R N R JR 4 9 B
55039 ( coronary artery disease, CAD) ZH Cys C 7/K-F
55 T CAD 41, ROC &R R Cys C {EH N
0.95 mg/L BIXT CAD 2 Wi i) SUSEE FRE ¢ e s
43 31A 70. 1% A1 69. 1% , 3 H. & B4 I 4 IR . 53
PE eGFR AR A I 38 RIS 4 19 5 1 R #8 J2 Cys
C FHR Ik S FE R R 2 X e 46T JR3H 2 RUME
RIS G It 2ME AT AE B Cys C 52 2 RUBE R &
B BRI R B E TR R Cys C 75 2 BUKE
PRI A I 2 I A B Hh e — 22 B VE T, Cys C AT RE
R 2 ROBE RIS G 5 0 o A5 BT 28 3 1 T F8 A
Cys C 5Bk ok RERE Lk A0 5 B & Ji2 1 5 39 il 201
SUE BRIV AT 56, Cys C SHLZUE AIRELE R
VR B4 2 A7 2 B Bk RE B Ak 22 A (G B RN
AHIFSE A3 AT T BT I I ka2 AV R/ AR R
HHE KA S LT Cys C BWIRFR, BB Fsh Ik
P SR B L UEAT LA, e B S0 B0 okople 75 4 o,
5 Cys C F+751, Spearman #H G 73 M 478 Cys C 7K
S AR (r =0.179,P <0.01) , —-JC Lo-
gistic [A1JH 3BT & BRAEWS | PRI | e 11 8 PR A2 350
SO AS (1AM ST fa B R R T I Cys C FFIE S 8h
Pz i ST fe B R 2 i — 200 3 s ikoplk 28 4
Gy RERNE P R MGE 4 AL, AT R B,
HEEPA Cys CAFHAEBRA A R4
BERe A 41 B 2 TH i (P <0.05) ; HoAth 45 41 1] Cys C
KT F 25 (P >0.05) , Logistic [8] 943 #r %
B Cys C.TG & ML Ry 3508 Ik o B2 e 7 1y 2 37 s B
NZE (P <0.05), #mn Cys C KT 5 #ish ik E
BEReAS S YA, X T 100 251 3 ik o peAs HLA
BAE, AV sk B A B Cys C B
FHEATRE S LA A G (1) Bish bk & A 8
A AR BEH Y TR 1T B i, N Fe e B
Y LVR BT =, MU R S5 41 28R il R
MY Cys C M-, Wi Cys C /K L5 (2) B
S K AR A 2 5 IR M I R IR A B
ARV T KBS My 41 0 4 2 8 7 il 4 0 38 I T v T
L BRI T Cys € KO- Th i AT BE 2
ZARYE 5 (3) T B 308l kb 28 1 35 20 v R A 1Y
FE R I K T 4% P B S0 Bl koM A% S OE R, 2
i A R R T, Sk AR v ET R  S0 S
eI 202 Cys C T th, AT IALTE Cys C T
155 (4) 38 Bkope 78 72 B 2 e 4 B sl IS A i 1 K
-, fB 3 Bl KR 5 e ' /N R B S SR T A Cys C
BRI, 1M Cys C T, ARATE X FPE R
51 75 WUBFAKE TG 26, nTRE S I3 Cys C JE VR4
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TIRESE R R (AR AR E 5 (5) 1 Cys €
WA PN SR SRS -, T E S 2l Ik ok Ao B AL Y o 22
RAERFICY ) 3 F 1R P Bl kot 1 BE AL AL FEE T g L
AP,

I A B, S i e L A A v R
# Cys CKP-15 5U80 fok o B PR A% A 5, D 918 ik
JEMAE B Sr f I N 2 (HL 5 sl ik g | v R e A
KA FETC I, nl GE o T 20 Jbk Fi B A A i 0 1A 3R
WG B LTS, BA — 5 B R BR A, i L
JERRAE AN 24 ] FEA BRI, AJFit— IR T
PE, MBIk E A 5 Cys C 19K R L AL #EAT
IR BIBTTE RS
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