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[ E] B FEEmEAEEI S C(cystatin C,Cys C)5 T Bk 597 (venous leg ulceration, VLU) & A= (i AH &
P, 3% SR FHBIBC S W JFFEE (ELISA ) X% T i F8 ik BEAS 42 (chronic venous insufficiency , CVI) JGi5tz 4 VLU B Fl
TEH ARY I 22 iR PR FE R T —a (tumor necrosis factor-a, TNF-a) | A4 (interleukin, IL)-1B IL-2 324K (IL-2 receptor,IL-2R) ,Cys
C /K K k414 Cys C KFHEAFAEM, 25 8R . OVLU 4L 3% TNF-o IL-1B K454 (185.46 = 20.90)pmol /L F1(100.60 =
17.43) pmol/L, B i 5 F Xt FAZH 1Y (32.28 + 7.76) pmol/L F1(58.72 + 16.20) pmol/L(P < 0.05),CVI #7401 TNF-o A1 IL-1B
434 (41.68 = 7.35)pmol/L F1(65.36 + 25.51)pmol/L, S5XF FRZAH He 25 57 oG 1242 L (P > 0.05) ; VLU 411 CVI Ttz 4 i
HIL-2R K53 310 (138.56 + 78.75) pmol/L F1(94.45 + 35.26) pmol/L, 5% MZH A (93.67 + 12.28) pmol/L MLLAE: , 2R T5:
PR (P> 0.05); @QVLU BEHL Cys C FIRE ALl CVI TCHUZ BEFIIEH A BRI (P < 0.05) ; FARR VLU B 12K
Cys C RSB B EMLFIERH A (P <0.05), FAR/5 4 d VLU BF MK Cys C HFREBE S TFARN(P < 0.05), MM RN
Cys C F5515 TNF-a Fl IL-18 FEik 5 BE AR, r (H4M515-0.878 F1-0.990(P < 0.05), @ARJG Cys C FRERA B BIZE
KT Cys ClRFRIBBH , &8 :Cys C WRIA T VLU BIAIRARYICR , Cys C IIRFHAFTREZ 2B VLU By AR A1 K R 2
[KeEiE] AR E A BEHDHIG C;SIkIIREA & Sk 3%
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Association of cystatin C (Cys C) and lower extremity venous ulcers
LU Li,ZOU Jun-jie,ZHANG Xi-wei "
(Department of Vascular Surgery ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract] Objective:To investigate the relationship between serum levels of cystatin C (Cys C)and and venous leg ulceration
(VLU). Methods: Subjects were divided into three groups,chronic venous insufficiency (CVI) patients without ulcers,patients with
VLU and normal subjects. Enzyme-linked immunosorbent assay(ELISA) was used for detection of plasma TNF-a,1L-1B,1L-2R,Cys C
levels and Cys C level of venous tissue. Results; @ The plasma levels of TNF-a and IL-1B in the VLU patients with venous ulcers
were(185.46 + 20.90) pmol/L and(100.60 + 17.43) pmol/L respectively,and was significantly higher than those in the control group
[(32.28 £ 7.76) pmol/L of TNF-a and (58.72% 16.20) pmol/L of IL-1B](P < 0.05). The plasma levels of TNF-a and IL-1 in the
CVI without ulcers group were(41.68 + 7.35) pmol/L and(65.36 + 25.51) pmol/L,and had no significant difference compared to the
control group (P > 0.05);The plasma IL-2R levels in the VLU group and CVI without ulcers group were (138.56 + 78.75) pmol/L
and(94.45 + 35.26) pmol/L,and both of them had no significant difference compared to the control group[ (93.67 + 12.28) pmol/L]
(P >0.05); @Cys C expression in venous lissue was significantly lower in VLU patients than in the CVI without ulcers and control
group(P < 0.05) ; The plasma Cys C level of VLU group was significantly lower than that of control before surgery (P < 0.05),and the
plasma Cys C level of VLU group four days after surgery was significantly higher than that before surgery (P < 0.05). @ The
correlation analysis showed that Cys C expression was significantly negatively correlated with expressions of TNF-a and 1L-1B(r = -0.878
and —0.990, P <0.05). @After surgery, ulcer recurrence rate in patients with low expression of Cys C were higher than that with the
high Cys C expression. Conclusion;Cys C expression is closely related to the incidence of VLU. Low expression of the Cys C may be
an important factor of the incidence and recurrence of VLU.
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T Bk 977 (venous leg ulceration, VLU ) J& T
e PEE K I BEA 4 (chronic venous insufficiency,
CVI) )™ B I BAE , I REH WL, AR AR
B RAE, TPE N A AR TR TR, 1988 4F, Co-
leridge S5 HY A MO 2208, IR CVI 2 —
Tl 22 GE M JAE B ISE A 25 28, | 1l 200 3 i 9 8 A IfL
WAMEZS S T CVI BRFRHLE . #lkisz ik A
2N RLEEMERR SR, HrP U i B 40
SR S PRI A R 5 B T SR AE A KR
FEHGE S T OCHE R . 2 e s R A P A1 ) 55)
(cystatin C,Cys C) @AW ZAATER)— R+
HEM, AUTEAR Cys C MBI RER I 1R
LA e S eI RE, S5 RAEE R, Wi
Cys C K-V RS # Ik IREA 4> . Wbk Ik Btz & 2
FEAEB VIR AR T A TSR WARIE . AHFSE
HERV Cys C 5T BRIk TS 7 KA BRI,
DASHI A I AR B k5t 97 T B AA TN 7 200 K i ) 1
Wi AR LR BY . AR BT 50 R T REIR S5 W R (ELISA
)X T CVI JEtz 8 VLU S RIEH LRI
I IR PR AL A F—a (tumor necrosis factor-a, TNF-a)
H A% (interleukin, IL) =18 . IL-2 3Z4& (IL-2 receptor,
IL-2R) \Cys C /K-S 4 Cys C KF-HEAT R, UL
% Cys CIERIKMEDZIE R, KA G ad R rh g

A, BT HAEFR KM 7 B o B TR A VE T
1 #ERFNF*E

L1 #H
1.1.1 %

Wi 3 2010 4F 10 H~2011 4F 5 HAER L
BFR 25— B B Be 4 AP BRHATT 19 T I CVI AR
ARG ARE AR IARME SR B2 3 40 6], Horp
523 9, 4 17 I, A 32~67 B, R ARRY 51 %,
W 1~36 4F, P15 (22.7 + 5.8)4F  Hh G stk it 97
(CEAP I R4+ 2% €6)20 $il (55 12 i, % 8 ) , ik
22 &, R 8 N H ~35 4F  /Eh VLU 41;CVI
Tt (CEAP IR 59 C1~5 94)20 il (3 11
B, 29 l),2 E e e 22 5 e s E R
(1), MG AR S 10 6,5 6 ],
4 ), AR 23~53 % ALARENS 30 X, 3 ALfH)4E
I MBI LT B 2 S SRR R R R
INEREEN FEREAL PR R | B B S M e B ™
B IREAR 4 1 JE AT 20 B R 7 R AR I
JIFA VLU 41 55 Y500 T B R /3 B T 3¢ 3 7 i
WKE5FLAR , VLU 2H B2 CVI Joi5t 97 2H 34 S it A e e ik
25 FL BRI AR S SR A2 Xof A 449 28 28 155 [
B, R R,

&1 FEIFIERP 3K BE R LR
Table 1 Comparison of the clinical data among CVI patients with or without VLU

PE (1
415 n % () BB BIBRR(E) WSRO /MERIRAK (%)
VLU 41 20 12 8  52:16 2 22 22 18
CVIEBUAA 20 11 9  50+17 24 16 24 15
112 XA EYEEA L, RS AR ICHY Strepta-

A IL-1B IL-2R \TNF-a 7 £ £ ] ELISA 3t 5
SR EREYES AR5, N Cys C
ELISA #ail G0 & 08 F i RD 22 H]

12 F#k
1.2.1 ARAkE

OF ARG Mok B k2 20 E 5 ka1 21
ik AL BT A R B BIE AR A AIRAE . QK il br
A CRAMEFRIKIN 5 ml, 20500 B A MEE 2 ml, §rEE
3 ml, TCRE A B MK, A0V A, -30°CIR VR IRAE
(SRoaile
122 % TNF-a.IL-1B F= IL-2R @ &

LA JE L ABC-ELISA ¥, HI#i A TNF-o
BB T R L A v SRR S ) TNF- 5
RS IMAEYRMBIN TNF-o, 2SR5 R

vidin 5AEMREL S IMABPKY) TMB, SR FRZ L, 76
450 nm PG REE (AT,
1.2.3 Cys C #gmlE

kA ZUMA—E =1 PBS(pH7.4)  K5hrA%)
3. B 20 min,3 000 r/min, FAHIEE FiF 4
JERE M RARAR B 250 T BN
Cys C ELISA #Ii) S i B, AR P8 AR v it i ok J32
TN 7 R S AL, THARC HE b o 2 1) B4R 05y
TR FEAR S REA B WG BE (BT, e 2Ok B Sl S B
W5 e i e AR BEAS AL
1.3 %itEs ik

Hodi ok Fl SPSS15.0 44, 25 R + ik
2 (x £ )R, Z A B BN 5 22087, IR L
BORH q K50, A SCHE BT FH 4L LA 40, Bt
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2 k%K H Kaplan-Meier 38811 & Log-rank K%,
P < 0.05 HEFSAGIHAEL,

2 R

2.1 WA TNF-a IL-1B F= [L2R K-F L L
CVI s R4t % %

VLU ZH 1M1 3% TNF-o F IL-18 /K 35 W 2% T
CVI Ttz 40 FIxT B 4H (P ¥ < 0.05,% 2);CVI G
W9z 41 1M 2% TNF-o 1 IL-18 7K F- 5 %F B 40 LA G

bk

=A

B2 (P> 0.05); VLU 251 CVI JCHZ 4 # 1
HAL-2R S5XF AL i, 2R TLGIH#E (P >
0.05).
22 Cys C5 CVI RS Z

VLU &AL Cys /K5 CVI Teilbt iz & & il
E# AW R (P < 0.05,%% 3); TRHT VLU B3
M3 Cys C AFRIE W ZFIRTIEH A (P <0.05), FAR
J&7 4 d VLU BEMIME Cys C R IXBEFEH TTA
Hi(P<0.05,%3),

X2 34HMIF TNF-o IL-1f 0 IL-2R 7K FE LR
Table 2 Results of plasma TNF-«,IL-13 and IL-2R levels among the three groups

(pmol/L, x +5)

205 n TNF-a IL-1B IL-2R

popiEiil 10 32.28 + 7.76 58.72 £ 16.20 93.67 + 12.28
CVI itz 20 41.68 + 7.35 65.36 + 25.51 94.45 + 35.26
VLU 4 20 185.46 + 20.90*4 100.60 + 17.43*% 138.56 = 78.75

XML, "P < 0.05; 5 CVI Ttz 41 LLEL, “P < 0.05,

x3 BAALAMME D Cys C HIRIE

Table 3 The Cys C level in tissue and plasma among each group (mg/L,x +5)
415 " 41481 Cys C i Cys €
AHT e
X EZH 10 1.806 + 0.294 1.401 = 0.362 1.389 + 0.337
CVI Listsm A 20 1.584 +0.278 0.916 + 0.258 1.278 + 0.395
VLU 4 20 1.071 + 0.365"4 0.596 + 0.143" 1.158 + 0.334 *

534 LA, P < 0.05; 5 CVI THHA LS, “P < 0.05; SR ARFT LA, *P < 0.05,

23 3 Cys C 5 TNF-a #= IL-1B #9485 247
M3 Cys C k5 TNF-o F1 IL-18 FIk A
%, 91k r = -0.878,P < 0.01 fil r = -0.990,P <
0.01,
24 Cys CHRHBILKNKAZ

PL Cys C < 1.163 5 mg/L( P07 %0) KK
W, mE R E KA, U BERT T (FARJE 4 d) 2

100 1

80 1

60 1

SPTCH E R H (%)

40 60 80 100

BE VI E] (d)

0 20
A

A IR IRES R (B R 2k ) WA, I Mg
BV 90 d. ATt 30 d BFTLE KN 100% .60 d
T KRN (95.0 +4.9)% 90 d H (563 +2.4)%
(B 1A), ik Cys C 4H 30 d TL&E &K% 100% .60 d
(90.0 + 9.5)% .90 d H (66 + 27)%, 1= Cys C 41
30 d.60 d TCE L F N 100%,90 d K (66 + 27)%
(K 1B),

100 r
| SR
&80 1
i P = 0.049
® 60
®
}'R +
R 40 7
S
g@ 201 -+~1fkCysCH
¥ =1 5 Cys C4
0 -4
0 20 40 60 80 100
B BEVIITE] (d)

AT BE N BEUCE% E K% B K Cys C 4158 Cys C A BBUETHE LR ELE, £ Log—rank K4, x> = 3.861,P = 0.049,

Kl 1
Figure 1

Observation of cumulative ulcer non-recurrence rate in patients
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RIS &

R R SRR A 2 5 T R B CVIE 1Y 2%~
5%, {HIHVINLHIHATERE, FAE 1917 4, John
Homans B2 T 98 M2 15797 O HE &, Homans B8
IR I AN T 300 . F55 1, B9 i A AL
il b Homans ¥R N E A%, X W RIRITACRE 2
NP O E 1/ IR R 7 S e Wi 9 T /NN <
KA 15 973X — 44 1) B R 2 {E TR JDk RN A2 38 S 3
JEE T REAS 42 B 0 DK v B 15t 9z 1 1 D10 i B
BUEL, BRTE A, A, CVI B R BUERR T
RIS 2 B EM, dHH e —2EReTE A
Tl A% 33815 5, ELAT G ] 50 FI800, U e ) 2 1
S/ N3 Z2 K, R E F 20 LRI P B 44 5 2 ol 4
FRHL, S AE A PR 248 2 5 RAE S 1145 P 41 g
K, TERZ RIAEAME -, & EZ/EHMNE
TNF-a IL-18 581, AHF5E s VLU 4 35 I
TNF-o /K-35 5T CVI etz 4L AR IR 1L-18
fE VLU B S & P X IR, 3R CVI 8 SR s
F, R koK TNF-o F1 TL-1B e B s
IR AT RE R T RCER RIS DI BE AN 20T, F R i
TIpR I il R IR R T/ INBR S DT 3 1 T A Tk R
SR = R SO A AN 43 A R T TNF - A1
IL-18, 1M IL-2R 7£ CVI TGtz 4 VLU R R4
L, 2R TG (P > 0.05) , i ik L 41 i
Al BEAS 2 T B R 597 P B 32 B4 i DS A
Claudy M RGE , VLU H TNF-o S8 M 3 BA7AE
TR0 M4SN BEAZ AR, 2 54— 28 E
PAE P AR TR O T . A MLk fe %
175 Ry P 2H 2 R i i S R IOk Pt 9 T ey D A
BG5BT Powell ZEMIR %} 24 44 F
i VI B (CHirp 10 A AT F kS ) , 15 2
SRR IR, M , I FAAZ AL CD11b IR,
ST CVI B AL m XL, Wi B eVl 4l
W (A HBZ A S 4 ) o2& 5, Ul Bk 4i
JL G A R K PR B I 25 R . PRI AR AE TS
WFoE R, A0 R B R B 1

AWoE B SRR E, VLU 41 Cys C %
K E AR, XS ERIK I 0 ARG T LAUS
AahES SR RER Cys C ZIAW R TR, M
M3 Cys C IFRIK 5 KPR 597 1 A B ITAH OG5
AT 3% Cys C FUFRIA S TNF-o AT IL-1B
FIRERFEOA, REEFH R, 5IER K

W I LA T R e KA v 58 i oA JBEF- T UL
AP HAUE M L RIRH5R , Cys C RIBFEK,
WA | B R RIFRZH T Cys C IR IR Btk R A Y
F1 40 0 0] JR B 2 23R R Hh A i Y 1 AR AT g
S EER I N E RN Z — . AR ARSI
ZER IR, Cys C R Fm , RJF Cys C FRik
BRI B E B E KRS T Cys C mRIkEE iR
7R Cys C RIBBARI A TS AE T H A EHx)
Tz B M B TR A T S SR RS FLEBOA |
R ki ik ven o 2 LR ) | B Jg S ok e e ok 19 4
FU O A5 TR ol SRy S 20 2 A i bk i 37 3h 71 2 W
B0 W IDK A I 00 AR R I A S A )
MR FR A1 DO AT 2 o0 s, A P Bz 40 o0 ik
Cys C 342 ; AN MIZH R AR 19820 i HOR PR Y
— B0 G E 20 PR AR LA UL [ DD TR SR
HA BRI, AL SN Cys C WIRIEF &, S
KA T AR E R R R T R
PEORER , B e (iR ikt R A

PRI ST Cys C ARSI 1 A0S0 ARk, ml
DA i PR B JER 15 927 163 97 897 0 8 T 1 54 1 428 1
L2 A R=EY R 2R 7/ B A e PN R R U B S v 1
B AIATT CVI,
Esdy
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