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IEEBREREEMRINEC. REFMAR
S E KRS IRV E X
BB, F20, EaNe, T
(L. R = EEBE R, K0 4100135 2. TSI S BB REEAT AL, Kb 410013)

[(FEE] BH: EPESE N (chronic kidney disease, CKD)E. H £5 s ERE B A AL T A [RI8, O MUAS F - &
A JE CKD B 1 FEZEBEIR 1M 3l K A £ 2 o 0 A8 52 0 & A 0 & o 1) T 68 g B A SR Al o OB R ik el g 4% 2 i
(brachial-ankle pulse wave velocity, baPWV)FIEE §5 % (ankle-brachial index, ABI)J&IIfi R % FH Y 5 e 40 s ik g 4L
(SRR . TEARBEAE . R M DR AR b, R D 2R 2 1 B i 57 C(cystatin C,  Cys C) ] B2 ez iz
(homocysteine, Hey)¥5ahfiktEfb 25 VIAHSE, MifE CKD B, Hey. Cys CHahfikfl{bAH AR HGE /D . ASHTF
T B TEARTT CKD JF A Cys C. Hey K S8k EALFEFRIIC R . Fik: #EHE20194F 6 ] 20204 6 HEH R K
SFURE = 1 e R B o A T A AR A T A5 & CKD 2R 611 24 MAVE NI FE AT G o i 00 sk 32103 19 &
5. MREE | Y4 (systolic pressure, SBP). #F 7K /E (diastolic pressure, DBP)%, FFi154 A& 8 8 #((body mass index,
BMI), I3 & M R4S 5 mL 3K Cys C, Hey. %5 i Ifil 4 (fasting blood glucose, FBG). J& JH [& [ (total
cholesterol, TC). IfLEF(serum creatinine, SCr)%5f8tn. FABCAZIH R, WIREE & A RULEF, JF1H5EIR
i A 8 H 5 IR LET b {H (albumin/creatinine ratio, UACR). %4 H 3l 3l Bk AL {300 2 baPWV | ABI, A3zt
F 1A Cys C Al Hey KA DU 804320, FF Fb 8045 21 1] baPWV Al ABT S5 A9 LL 9] . % FH Pearson A1 5& 4347 Cys C.
Hey 5 baPWV WA SCHE s R LN 2 L 2 M % logistic [F1H43# Cys C. Hey XF ABL, baPWV (520, 458 : fE611
) CKD H &, 4350)(71.19%)baPWV 54, 48 14](7.86%)ABI 4 . Fifi Cys C HlHey /K FHY T+, baPWV K ABI
SEHIY HO I BT A, baPWV 5 Cys C(7=0.32). Hey(r=0.20)3 5 IEAH X (3 P<0.01). 7EMIEMES]. BMI. FBG %%
RN £ )5, Cys C(OR=6.54, 95% CI: 1.93~22.14, P<0.01) } Hcy(OR=1.08, 95% CI: 1.01~1.16, P=0.02) /2
baPWV S5 A7 G & . 7EASIFAERS . M9 . BMIL FBG iR 24N £ )5, Cys C(OR=9.95, 95% CI. 2.84~
34.92, P<0.01)} Hey(OR=1.06, 95% CI: 1.01~1.11, P=0.02)/& ABIS# % HM Gk N &, &it: fECKDHBET,
Bk E AL 84T baPWV . ABI 51K Cys CHil Hey KV EAHOC . Kl Cys C B Hey (7K F-A7 Bl %) CKD & 8l ik i
LI R A2
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ABSTRACT

KEY WORDS

Objective: Chronic kidney disease (CKD) has become an important public health problem
in the world. The occurrence of cardiovascular events is the main cause of death in patients
with CKD, and arteriosclerosis is an important pathophysiological basis for cardiovascular
diseases. Nowadays, brachial-ankle pulse wave velocity (baPWV) and ankle-brachial index
(ABI) are clinically important indicators to reflect early atherosclerosis. Cystatin C (Cys C)
and homocysteine (Hcy) are related to arteriosclerosis in healthy, hypertensive, and diabetic
people, while there are few studies on the correlation among Hey, CysC and arteriosclerosis
in patients with CKD. This study aims to investigate the relationship between Cys C, Hey
and atherosclerosis in patients with CKD.

Methods: A total of 611 individuals, who met the diagnostic criteria for CKD and
underwent physical examination in the Health Management Center of Third Xiangya
Hospital, Central South University from June 2019 to June 2020, were selected as the
research subjects. Height, weight, systolic blood pressure (SBP), and diastolic blood
pressure (DBP) were measured and recorded, and body mass index (BMI) was calculated.
Blood samples (5 mL) were collected and Cys C, Hcy, fasting blood glucose (FBG), total
cholesterol (TC), serum creatinine (SCr), and other blood indexes were tested. Urine was
collected to detect microalbumin and creatinine, and the albumin/creatinine ratio (UACR)
was calculated. baPWV and ABI were measured by automatic arteriosclerosis detector. The
quartiles of Cys C and Hcy were divided into groups, and the proportion of baPWV and
ABI abnormalities among groups was compared pairwise. The correlation between Cys C,
Hcy, and baPWV was analyzed by Pearson correlation analysis. Univariate and
multivariate logistic regression were used to analyze the effects of Cys C and Hcy on ABI
and baPWV.

Results: Among 611 patients with CKD, 435 (71.19%) had abnormal baPWV and 48
(7.86%) had abnormal ABI. With the increase of Cys C and Hcy levels, the proportion of
baPWV and ABI abnormalities were gradually increased. BaPWV was positively correlated
with Cys C (#=0.32) and Hcy (=0.20). After adjusting for confounding factors such as
gender, BMI, and FBG, Cys C (OR=6.54, 95% CI 1.93 to 22.14, P<0.01) and Hcy (OR=
1.08, 95% CI 1.01 to 1.16, P=0.02) were independent risk factors for abnormal baPWV.
Also, after adjusting for confounding factors such as age, sex, BMI, and FBG, Cys C (OR=
9.95, 95% CI 2.84 to 34.92, P<0.01) and Hcy (OR=1.06, 95% CI 1.01 to 1.11, P=0.02)
were independent risk factors for abnormal ABI.

Conclusion: In patients with CKD, baPWV and ABI are significantly correlated with Cys C
and Hcy levels. Detection of Cys C and Hcy levels is helpful for the early diagnosis of

arteriosclerosis.

arteriosclerosis; cystatin C; homocysteine; brachial-ankle pulse wave velocity; ankle-

brachial index; chronic kidney disease
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12 V"B IEJ (chronic kidney disease, CKD)F)EIH
RGAE FTE, E CKD AR H R A 10.8%", Kl
H13.31%~17.3%" . CKD & FEFE R 0 1 e
Rt PR RIS B S X T el CKD /B
PTG 2B OCEE . Bl AT Ak 200 1M 450 ke A 1
e E, BTG IRA VF 2 PEAh 2 Bk 4k i e A
PEAE 2, b Bl R KR D 4% 3 B (brachial-ankle
pulse wave velocity, baPWV) fl B & 8§ %4 (ankle-
brachial index, ABI)YJ# I 2 000 il A0 & A
(1) B R HRE,

5 M LT (serum creatinine, SCr)#HLL, KRR
BN F] C(cystatin C, Cys C)fe— i AE T 711 [
e FRL T 5 T BB A AR A P TR MR 1, Cys C
(1) 7K 75 3l ik A Ak OC & % D01 TR B S i
(homocysteine, Hey)j—Fh & Btz 5L0R, 7EANIEL
bR E AR . FE R Hey 1Y TH S 2 Sl kAl
feifals R ER . SR, HETE NS T CKD £ i
I Cys C. Hey 53 kifb ¢ RMAAFFR M. FHIL,
AHF5E B FER T CKD 35 H Cys C ) Hey 5 g ik b
fRAR bR Z I AR DG, AT CKD B O I A4S S
(BT A B b I PRARRE

1 WHR5FZE

INEPUE

L2019 4F 6 A % 2020 4F 6 H 7 1 g K2 A
S B (B S o A T A ARG ) AR R ST
G, ABERRUE: DAFIR>18 % HA A58 T i 200 4
FREE AT ; 2)CKD 83, R IR F R S R
AILBT L A (albumin/creatinine ratio, UACR)>30 mg/g
/el Al B AD B /N BR UE i K (estimated glomerular
filtration rate, eGFR)<60 mL/(min-1.73 m)" ¥ . #
PRy E.O DA S . SRR AR e R MO E
W DU L IEIRPECRERS . T EOEVRE L AR
e BRAESE . AR A . SR B IREA AL T
UihesEs . 2VESUS R g . MR L RS
BE.

1.2 54

A3 LA Cys C Al Hey 7K S (9 DU 445 50534 -
Cys C<0.61 mg/L(Q,, 4l), 0.62~0.72 mg/L(Q,, 41).
0.73~0.85 mg/L(Q,; 41), =>0.86 mg/L(Q., #); Hcy<
11.50 umol/L(Q,,, #), 11.60~13.50 umol/L(Q,, ),
13.60~15.90 pmol/L(Q,,2H), >16.00 umol/L(Q,,,4i1).

1.3 ik
1.3.1 FI &R E

K GE— VT i A B ) R AR,
WECEUR-A Wb NE (WSR3 k- SR I E 53 k< %
RNBOFEZREWEAGFL . KL . LG
MRS EE . BRI S L DM SR 45) . FHZ 4
132 thtste &

&l A G4 i i e Az i B L K
. U 4E K (systolic blood pressure, SBP). #73K &
(diastolic blood pressure, DBP)%%, I35 4 5 5 4L
(body mass index, BMI). i Jk I & $% #2017 4
ACC/ANA i L 545 B MREAE R 575
133 sk s

ZAHE TSI 8 h LA b, il HCH: il v AR
S5mL. MK MFEPREHE: Cys C. Hey. %5 MM
(fasting blood glucose, FBG). &L JH [# EE (total
cholesterol, TC). — Mt Hi(triglyceride, TG). X%
% g 25 1 H [& B (low-density lipoprotein cholesterol,
LDL-C). & % J& J§ & M B [ B (high-density
lipoprotein cholesterol, HDL-C), SCr. JR & (uric
acid, UA). [filJK % & (blood urea nitrogen, BUN)%,
B2 (H &I e BRAM PR, A PR 1 AR
. BRIUEF, JFi145 UACR,
1.3.4 baPWV #= ABI #9450

K14z A S sl bk ARSI A 52 baPWV T ABIL,
KA A2 I T R EMA S, 5 min, ERAERT L FIEM,
W 4R 23 AT 52 SN B sl kR T
JEIER AL 0 J5 RE Bl DK AL, O B R SRS T A
G AR, OHREBRIET AL FRAMN, FRiE
PR & EERGE S, 0 sk 32 i 1 baPWV il ABI,
B ZAE YR M 2, B2 R () -2 A
REAEE R . R AP baPWV H R
F15087, ¥ baPWV=1 400 mm/s {4 baPWV 54 1)
prifEs PAZE . A AEE—M ABI<0.9 5>1.3 {1y ABI 5+
IR

1.4 GitFAbiE

K H SPSS 25.0 A T Ge i 24 . T ROk
DA o 22 (ks )l TP 2L 1) 28 R P G il S
AR, ZAE HECR B R Iy 25001, THE0sE
BRI (%) s, A R 2 5. R
Pearson A 5& 43 #1 Cys C. Hey 7K-F-5 baPWV [ 4 %
PE; SRHBINER K Z K& logistic [1H 4347 Cys C.
Hey %f baPWV . ABI Y52, 4558 DL LA L (OR) Al
95% CI13/Rn . LA P<0.05 H2ZEFAGITHFE L.
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BUN. SCr. JRW:FIUACR ¥ Cys C 7K1 FF 1
H4hn, eGFRf Cys CAKF T F MR (R 1) Btk
B . SBP, DBP, SCr. JRRF1 UACR ¥Jpf
Hey /K FRYTHE MG hn, HDL. eGFR 6 Hey /K F 1
FHET AR GER 2).

24 B

2.1 ZikFEHANOFERIGKREFIE
PN 611 BTG, Hrp 5356 N, 4EN

19~82(51.94+£10.56) % ; £ 255 N, 4% R 18~87

(54.05£10.03) % . BB E L H . F# . SBP.

&1 AECys CRFHBH—RT LI LL B (n=611)
Table 1 Comparison of basic data between groups with different levels of Cys C (n=611)

205 n SRR/ BI11(%)] BMI{ SBP/mmHg DBP/mmHg LbL/ i HDL/ i
(kg'm™) (mmol'L™")  (mmol-L™)
Q. 159  47.67+£8.64 76(47.80) 25.34+£3.51  128.05+£19.22 79.41£12.68 2.74+0.88 1.324+0.28
Qu 155  51.86+9.85%* 79(50.97) 25.63£3.52 132.65+18.64 82.03+12.52 2.87+0.92 1.35+0.31
Qg 145  54.09+9.80* 93(64.14)*t  25.32£3.06  138.05+£17.97* 84.69+£13.81*  2.68+0.87 1.30+0.31
Qu 152 57.97+10.48*tf  108(71.05)*t  25.56+£3.74  140.97+21.28*F  83.98+13.95*  2.87+0.83 1.30+0.29
T TC/ TG/ FBG/ BUN/ SCr/ UA/ UACR/ eGFR/[mL-min™"-
(mmol-L™") (mmol-L™") (mmol-L™") (mmol-L™") (umol-L™) (umol-L™) (mg-g™) 1.73 m™)]
Qg 527+1.16 3.01+4.48 5.53+2.93 4.75+1.19 61.99+12.37 324.78+92.27 78.03+8.99 114.45+21.92
Qe 5.31£1.03 2.66+£3.06 6.22+2.13 4.89+1.16 68.49+15.61 341.48491.61 80.81+£10.13  102.23+21.38*
Qg 5.2240.94 2.40+£1.98 6.17+£1.89 5.36+1.38%* 75.64+18.29* 363.84+88.93* 87.08+19.13 94.50+20.45%F
Qs 5.26£1.23 2.21£2.33 6.16+1.57 6.40+£2.61*%Ff 104.47+61.71*+f 386.48+93.72*F 139.61+£22.48*  76.26+£29.12*11

5 QuULL#E, *P<0.05; 5 QuLALILE:, 1P<0.05; 5 Q. ALIL#:, $P<0.05. 1 mmHg=0.133 kPa.

2 AR Hey /KT E 8 — ST LB (n=611)
Table 2 Comparison of basic data between groups with different levels of Hey (n=611)

LDL/ HDL/

a5 n ARk BH(%)] BMI/(kg'm?)  SBP/mmHg DBP/mmHg i )
(mmol'L™")  (mmol-L™)

Qu 153 49.75+8.98 30(19.61) 24.69+3.28 129.22+19.50 79.05+12.15 2.91+0.80 1.39+0.28
(O 153 53.18+10.51* 83(54.25)* 25.66£3.73 134.89+20.27 81.88+13.73 2.86£0.86 1.31+0.28
Qs 157  52.01£9.95 117(74.52)*F  25.96+3.27*  135.47+18.81* 83.52+12.73*  2.71+0.93  1.20+0.28*7
Qs 148  56.49+10.38*11  126(85.14)*t1 25.54+3.48 139.75+19.88* 85.48+14.11*  2.68+0.90 1.21+0.27*7
TC/ TG/ FBG/ BUN/ 1 1 . eGFR/[mL-min™-

21531 SCr/(umol-L")  UA/(umol-L") UACR/(mg-g") ,

(mmol-L") (mmol-L") (mmol-L") (mmol-L") 1.73m™)]

Q,  5.25+0.91 1.85+1.61  5.72+1.33 4.57+1.04 58.48+11.19 302.06+72.85 78.84+11.66 111.01+20.21
Qu  5.34+1.19 2.49+2.96  6.49+2.45 5.26+1.24* 68.15+£14.84*  343.04+82.35* 89.41£17.82  103.04+21.44*
Qu  5.32+1.30 3.34+4.25%F 6.67+2.73* 5.21+1.24* 77.13+19.03*F 374.16£91.23*F  84.53+12.47 97.09+24.98*

Q,, 5.05£0.95 2.64+3.03% 6.22+£1.91 6.39+2.74*+% 107.31£60.72%F1 396.87£102.16%F 133.09+21.74*F  76.36+29.31%11
5Q, A, *P<0.05; 5Q A, 1P<0.05; 5Q, AHItHE, $P<0.05. 1 mmHg=0.133 kPa.

2.2 Cys C % Hey 7K E 5 ZhBk L IEFRAIFE X 14
1E 611 5] CKD ¥, 435 51(71.19%)baPWV 5
H, 48151(7.86%)ABI 54 . DAL Cys C #l Hey 7KF

SRR, baPWV A ABLS 5 Y He Btz in (& 1),
VE— LA baPWV AE R [ AS i, Cys C FllHey 4351
H A% & JE 1T Pearson AH /AT, 45 R W baPWV 5

FIP B, R T 45 4L Y baPWV T ABI 5%
WGP L, 25038 . Bf#E Cys C AlHey 7K

Cys C(r=0.32). Hcy(r=0.20) ¥ & iF #H X (¥ P<
0.01, #3).
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1.0

kK

ko

k%

0.8

0.7

baPWV 535 15

<0.61

0.62~0.72 0.73~0.85 =0.86
Cys C/KF/(mg-L™) A

1.0 k%

k%

skk

sk ok

3k

0.06 -

baPWV 53 LLA6]

0.4
<11.50 11.60~13.5013.60~15.90 =16.00

Hey/K¥F/(mg-L™) C

0.20 ok

k%

sk ok

0.15 |

ABISEH ]
=
=

0.05

0.62~0.72 0.73~0.85 =0.86
Cys C/KF/(mg-L™") B

<0.61

0.15

ko

sk

0.10 |

ABISH H A

0.05 |

<11.50 11.60~13.50 13.60~15.90 =16.00
Hey/K3F-/(mg-L™") D

1 AERPEEC. REFMEEKTZINE baPWV 1 ABI R L]
Figure 1 Comparison of proportion of abnormal baPWYV and ABI under different levels of Cys C and Hcy in subjects

A: Proportion of baPWV abnormality in different levels of Cys C; B: Proportion of ABI abnormality in different levels of Cys C;
C: Proportion of baPWV abnormality in different levels of Hey; D: Proportion of ABI abnormality in different levels of Hey. **P<

0.01.

&3 baPWVEAOZEFREERGHF. BIRE. MA5
B i #EFEAREAR K S 4

Table 3 Correlation analysis of baPWV with index of
demographic data, renal damage molecules, renal function,
blood lipid and blood glucose

LD r P
UNEE S AR 0.54 <0.01
BMI 0.01 0.73
SBP 0.62 <0.01
DBP 0.40 <0.01
(EEiil i Cys C 0.32 <0.01
Hcey 0.20 <0.01
Fihe BUN 0.25 <0.01
SCr 0.24 <0.01
UA 0.11 <0.01
eGFR -0.27 <0.01
1 fg TC 0.03 0.48
TG 0.04 0.39
LDL -0.01 0.95
HDL -0.02 0.57
Il FBG 0.15 <0.01

2.3 baPWV 5 A\ OZ K Hfth 4 IEFRAIME X 1E

LA baPWV AE Ry A A8 &, 4FE % . BMI. SBP.
DBP., BUN. SCr. UA. eGFR, TC., TG, LDL,
HDL. FBG 43 %/E -~ A 7% & #17 Pearson A 543 #7,
Zi R KW . baPWV 54 §% . SBP. DBP. BUN,
SCr. UA F1FBG #J & 1E # 3¢ (3 P<0.01), 5 eGFR
(==-0.27) R TAIE(P<0.01, #3).

2.4 baPWV B % . ABIREHMI B EE

Cys C(OR=13.68, 95% CI: 4.89~38.28, P<0.01)
Fl Hey(OR=1.16, 95% CI: 1.09~1.23, P<0.01)#J 2
baPWV S UG 2 s fEAIEYES] . BMIL BUN,
UA. e¢GFR. TG. TC. LDL, HDL. FBG %R 4%
ZJ5, Cys C(OR=6.54, 95% CI: 1.93~22.14, P<
0.01) &% Hey(OR=1.08, 95% CI: 1.01~1.16, P=0.02)
JEbaPWV S5 ST fE s R R (R 4).

Cys C(OR=3.40, 95% CI: 1.80~6.42, P<0.01)F
Hey(OR=1.07, 95% CI: 1.03~1.11, P<0.01)}J,& ABI
SENfERH R, FERIEFAR . M5 BMI, BUN,
UA. e¢GFR. TG. TC. LDL. HDL. FBG %R 4%
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K i, Cys C(OR=9.95, 95% CI: 2.84~34.92, P<
0.01) & Hey(OR=1.06, 95% CI: 1.01~1.11, P=0.02)

& ABL S8 ST GG R 2R (R 4)

&4 Cys C. Hey SEhBkEUIERN R EE R £ E F logistic BT 547

Table 4 Univariate and multivariate logistic regression analysis of Cys C, Hey and arteriosclerosis indicators

e baPWV 54 ABI S
OR(95% CI) P OR(95% CI) P

Cys C

BT | 13.68(4.89, 38.28) <0.01 3.40(1.80, 6.42) <0.01

TR 2 6.54(1.93,22.14) <0.01

i) 9.95(2.84, 34.92) <0.01
Hcy

BT 1 1.16(1.09, 1.23) <0.01 1.07(1.03, 1.11) <0.01

T 2 1.08(1.01, 1.16) 0.02

1 3 1.06(1.01, 1.11) 0.02

ORI, REKE; 2, KIEMES] . BMI, BUN, UA. eGFR., TG. TC. LDL. HDL. FBGIRZ:NE)5; B3, £
TE4EWSY . MRS, BMI, BUN, UA. eGFR. TG, TC. LDL. HDL. FBGiRZ:HZE /5.

33T it

CKD LT H 15 BN ™ E AL T A R, BE
A G SR B0 I SR Y A S CKD R I
BIRAET IR A, Bl KR Ak IR o I A e A R S
1) E B AR LA, R, 7E CKD R
TR B0 K A Ak 1) A5 B8 PR 2R 6 9 i o0 0t A S 1Y)
KR EEEE . baPWV M ABIAE A H A I A H Y
Tom A D REA RN Iy vk, BARAER R, vHEE
PESEOL AL, B R R S kAL iy 2 bR . —
Ti7E 748 4 i [E fd B AFE R i RPIRPI Cys C 5
baPWV 2B B IE A . Wang S5 220 24 WF 78 %
LA — TR IEERF T B Hey B3G5 ] BE 2518 fin & A&
SRR RS . BEAE Z2 B0 52 Y e I A A
L I SO R A BER, Hey. CysC 5 gy ik i
fEEm DI, M7 CKD B4 H Hey . CysC 5 gl ki
ARIAH DA SR B FE D

AHIF 5T 0 5 % 611 44 CKD H 25 A 1% 1B 18 AF 57,
SERLRIAPER] AR R B IIRERE RS Cys C &
Hey /KA, HBEE Cys C K Hey /KT mideE i,
I eGFR fii Cys C. Hey KF- T mifEAR, 1M Cys
C. Hey ZKF-RA] RERT LIE A e R VA B D G401 03 72
1) R A abr . i LA B9 L LS SCr. BUN 4§
LG S hREFEARAE L, Cys C BYRUEME A Sl o
i, S5HEIIEE R A SCHE TN B . Hey Wi

AH 52 M B O 2 At e 1 R B E I R
Kundi 775 390 44 2 RUBE PRI 8 35 #EA 79T, 4521
KI Hey K5 SCrKFRIEM G, —WiFES 917 44
AR B R T RO R RE M BB BIF5E 283 BH 1 Hey 7K
P& eGFR FREMIfER N % .

A B 5E UL baPWV AE S BFIZE &2, 9% . BMIL
SBP. DBP 43 54 K 1 A8 5 ¥ 17 Pearson AH 43 #r
4E LRI baPWV 54E#: . SBP, DBP R IEAIK, 2
7N CKD fEE ARSI 2 5 i) 2l ok A Ak i) 2 22 A
. AW A baPWV 5 BUN., SCr 2 # & (1) 14
X, 5 eGFREWFHMWTAR, UiHEIIRE TS5
WKL AE AL 2R, BRI 2P e ] T
X — . van Varik PG 45 S0 ZR B ) I EE Ak AN
eGFR Z [AIfAECIK, XA R AE CKD Je IR AT 5
TNEAE AR B AE 0 kRl R

AWFFEEEF BN CKD B baPWV S5 T i (1)
FoR 71.19%, ABL S [ o5 1 L A5 7.86%,  HLBE
# Cys CHIHey K P17, baPWV I ABL S 11 L
B2 F 5 . Pearson AH AT ) 45 R 2 B baPWV
5 Cys C. Hey¥RIEME, [, iz LL
Al % logistic [ 9 7> #7, & IEE %] . BMI, BUN,
UA. eGFR. TG. TC. LDL. HDL. FBG %R 4%
5, &R Cys C M Hey & baPWV 53 f 2l ST,
fERRE . Fibgs REILE CKD B, Hilfrfe
Shlkiiftk, HBfE#E Cys C X Hey KFERYF &, shlikhl
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& A RS 2 T, Cys CFl Hey K- FHE S5
B DIRE T RS UIAH G, sl Bk AL S B D g R B
SIEADG, XAHRIMERE T AECKD B # T, Cys CHI
Hey B7KF-5 3kl AL 2 [A] (1) 2R o

IAh, CKD 3 Cys C fil Hey KR T = AR Bl
B KEEL . Cys CHEMRN =2/ R HE H 2
fil e R E AR, 2 5HENRE S E A (R
FERE AR D AR, PR I A 3 5T 1Y) Bl A1 A
MR Cys CK-FIL 2V IR R A, 2 330
Iy e . SR ST AR . A A I T O i A
BEE Y, SEAE S IKEEAL g B A . KL AR,
CWC&EW%F%%ﬁE¢éﬁ%w PR HERIEA
B R, S5 RIEERE, Bl R S IKEEEE
@m%%%*%%HwﬂuW%&%%%%éF\
A& 171 T R4 B %) 34 5 RN B 8 M BT JkORE e i £
AEFUTARESY, Ak, Hey /KB TH 2 el &k v
PN FIIMLAS N B AR JE , BRAIR NO 9 2 LR A=
VIR B, 530N B AR 10 55 &7 sk DO RERR A, 1T
W Rz &7 sk DI RERRAS 23 5| & ML 9 0E RN, 1E— 25
TR A R v ) 4 DR AL T PR B R AR R, K
M- BBN K E AL I 7

Zi b, fECKD B, FiE B DRemi iyt e
CwCﬁHwﬁ¥Lﬁ%m,&%@%%ki%%%
Z¥EN, Cys C J Hey FBS N2 S0 ks AL i i 37 s
B2, AR I A Cys € A Hey 7K - %) F CKD
BE B RIZ WA FEZE IR IR TR T3 o

lE k) P (e ayay o RN R E TR LN
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