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MERINE C 5 2 BEERF DL M
5 25 O 1R S B 5

E R AR Fas FEAeR

# E BH HRMBEMME C(Cys C)KF5 2 BIBEIRIE (type 2 diabetes mellitus, T2DM ) 3 ik 58 ¥ 58 1k 57 107 19 3¢ &
Fik RSN BT EEST B 2T N R B B 2018 A5 12 H ~2019 4 12 A A A T2DM &3 120 6, 52 A P 78 M0 38 5 re-
active hyperemia index, RHI) > 1.67 H %0 s Jik N i o J2 )2 & (intima — media thickness, IMT) < 1.2mm # & A 40 (40 #1) , RHI<
1.67 H IMT < 1.2mm # J9 B 41 (40 fi]) ,RHI<1.67 H IMT=1.2mm # & C 41 (40 ), * 3 41 8 F 47 % M A= AL A 25 148 6
AR M Cys CAKFE, it H S Ikl AL I CR, &R 3 4™ Cys C 5 RHL A MM (r 351K -0.317,
-0.385,-0.516,P <0.05) , Logistic VA3 #r B % , JRER (UA) (ArifEfL B =0.239) .Cys C(#r#fEfL B = —0.676) ¥5 RHI i 57
AR (P ¥ <0.05) . IiLTE Cys C(FrifEfk B= -0.676,P <0.001) JHE 23 Pkl FEREAL AR SC IR R . 4538 ILVE Cys C KFH] g
5 T2DM 2h Jik 3 RERE AL 00 1 K A R R ASE
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Relationship between Serum Cystatin C Level and Pre - atherosclerosis in Type 2 Diabetes Mellitus Patients. ~ WANG Jun, YOU Qiaoying,
HUANG Dihua, et al. Department of Endocrinology and Metabolism , Shaoxing People's Hospital, Zhejiang 312000, China

Abstract Objective
diabetes mellitus (T2DM) patients. Methods

To investigate the relationship between serum cystatin C ( Cys C) levels and pre — atherosclerosis in type 2
A cross — sectional study was carried out between December 2018 to December 2019, and

T2DM patients which selected as subjects were 120 cases. Patients with reactive hyperemia index (RHI) > 1.67 with intima — media
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thickness <1.2mm were in group A (40 cases) , those with RHI<1.67 and intima — media thickness < 1.2mm were in group B (40 ca-

ses) , those with RHI<1.67 and intima — media thickness =1.2mm were in group C(40 cases). Physical and blood biochemical exami-

nation were performed in all groups. Serum Cys C was measured and its relationship with pre — atherosclerosis was analyzed. Results

There was a statistically significant correlation between serum Cys C and RHI in all groups(r were —0.317, —0.385, -0.516;P <

0.05) . Logistics regression analysis showed that UA ( Standardized betavalue =0.239) and Cys C(Standardized betavalue = —0.676) were
independently correlated with RHI( P <0.05). The elevation of serum Cys C( Standardized betavalue = —0.676,P =0. 000 ) was correla-

tive factor for atherosclerosis. Conclusion The serum Cys C may be related to the occurrence and development of T2DM pre — atheroscle-

rosis in T2DM patients.

Key words Type 2 diabetes mellitus; Cystatin C; Reactive hyperemia index; Atherosclerosis

2 FUAEFR IR (type 2 diabetes mellitus, T2DM ) H {ij
EL R 52 M 2 Ak (g B (1) e 3 2 1 08 M R AR gl PR
Z—, WAL ERATR %A RN, FRE 18 % KU
ERERE R RO R E A 11.2% 1, fE T2DM 5]
A 1 22 b I 2 i T O I 95 A8 5 A A RO R
BEAR IR R 1), ) 32 B B AR Sy Bl ko A A Ak
(‘atherosclerosis, AS) 2OEUR T BERR R R X
SE A SR R I R 5 HA B B AR R I B AS AR )
FEAE—EMERE o] 38 3o AT 58 B9 il YR B R 4, & BT
T AS BRI B B, 36 F T2DM B 0 BE SR
T, B BRI S, BBkl 4 BE 41 i A1 3 5 22 51 R
i P4 0 3 K AN B EE O, R AS B9 TR AR AE P ek
AR I AS ST B N T BE R A &
T B (1 ASYY AR SR B 5T & B, I T BRI & C
(cystatin ¢,Cys C) K F-AI B AS fAAE B VIR R, 5K
MOCT MG Cys C 5 AS L8 ol AR (14 A1 S P H1 A 3¢
BRIRAE Y ARBEIE B AEWI T M T2DM A AS R
Wk A2 51 iE Cys C AP ZRIAHSCHE B T — 201
IRIT AT R AL — B AR A

W57 E

1. BFFE %4 BE #2018 4F 12 H ~2019 4 12 H
LT AR ERBEICA R T2DM 3% 120 ), T %
WFF4 1999 4F WHO BE IR 12 W 5 /0 B psofe . 3
o B 80 M, Lotk 40 ), R AR 27 ~79 &P
AEWEH 52.88 £10.87 %, A7 4 PR 7S i 48 %k
(reactive hyperemia index, RHI) . #i 3l ik B #8 I 3k ik
PR s )2 JE B (intima — media thickness, IMT) | Ifil V&
Cys C ZAKFAa I i f8 5 S AF S %, AR A A 45 21
PIRHI>1.67 H IMT <1.2mm & HIFEH 4 (A 4H),
LI RHI<1.67 H IMT < 1.2mm # 4B bR %% £ 1 5 7
Bz DhRE R AT {0 JC s Bk i fL 41 (B 41), L RHI<1. 67
H IMT = 1. 2mm & Jy % PR 95 J&] Bl il 45 95 72 40 (C
) FRA 40 5170, HEBRARE . D 2 J& P9 A I K
Y QR AT bR B i VB AR S8 5 B It K IR R
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AT RIE ; @G IR ; @B I E DIREA 4, @B
B AR PR P B 0 W PR AL IR0 5 728 R DR M AR
SRR A AL 2 A A TR R 4T
2B E R E A AW TC  2E  BE B BE A R A
B H A (B FHHES 2019 - K - Y -027 -01) .,

2. I IR GERE : T A A 3212038 1 3 A 10 S) s s
SN A (T | TR 38 1| IS o8 U NP = =TI N R
Bl W DR i i, T OR04A E H5 B[ BMIT = K (kg) /&
w7 (m?®) ]I i SR A A3l A Ak A T A0
25 & I ¥ ( fasting blood glucose, FPG ) | JR & (uric
acid, UA) IiLfg B C KW & 1 (hypersensitive ¢ —
reactive protein, hsCRP) | Ifil 7] 780 2 B 2= R ( homocys-
teine , HCY ) . 5% I o &% V0 AH w2 A6 I % Ak 1L 41 25
Alc ( glycosylated hemoglobin, HbAlc) ., K FH k2% %
%%fmﬂ%%ﬂﬁﬂ%%%(fasting insulin, FINS) , 115 &
5 RAEHUHE E [ HOMA - IR = 75 J& 1fil 8% (mmol/L) x
25 B & 3R (pmmol/L) /156.7 ]

3.0 Cys C /KRR - 1 = 25 I R 2 32 1%
S K ML Sl B0 43 B8 ML o SR FH G BE L ek ik D
M Cys C, & NI, iR 22, T b A
[] —HE U E A 3 Y, IMT & 2 A
BT fr 2% KR 7] TU22 % €6 2 35 3 48 75 A0 (5
S HH 6 ~ 12MHz) W2 IMT K 251 30 ik BE el 5

4. GE3FE 0 1 N SPSS 22.0 G2 R X R
PEEATGET AT IEZS TR GOR I B = ARl 22 (v £5)
Fon BB A 438 (% ) %R, 3 Al AR F
Ir 20 HT 1 Spearman 55 A1 K43 M Cys C 76 HE K
o3 R I AE S A8 R R BT (A 41 B 4 C 4l) MG A
H Logistic [E1H 538 Cys C K-V 75 5 sh Kok il AL JE
ST BN 2, DL P <0.05 AESAGIFEE XL,

4] R

1.3 ZH[H) HE A 80452 3 20 T) 9 DR o o A | 4F
% Cys C.hsCRP W#, ZR A G IH%# 8B X (P <
0.05) ;3 AL k1] B2 FE BMIL, R ol e | 225 i 4% | 25
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SRR 2022 4E2 1 51 % 2 W) U [ = =

bR

)

WERES & PR M S . HCY .HbAlc HOMA - IR [t B, ESWHESFITHEX (P >0.05,3%1),

x1 3HBEERAERILE[n(%) v 5]

SgE| Adl B4 c4d X/F P
P51

Bk 24(60) 26(65) 30(75) 2.100 0.350

Lk 16(40) 14(35) 10(25)
EE(H) 33.98 £9.30 58.85 6. 14 86.85 £7.77 9.741 0.001
ER () 50.95 £8.85 49.25 +11.74 58.43 £9.77 9.176 0.001
BMI(kg/m?) 24.61 £3.18 25.29 £3.32 24.60 +2.89 0.582 0.56
JZE PR ( cm) 87.80 £9.29 88.95 +10.34 86.83 £8.62 0.505 0. 605
TR IR

Pél 13(32.5) 12(30.0) 19(47.5) 3.051 0.214

7o 27(67.5) 28(70.0) 21(52.5)
CYSC(ng/ml) 47.21 +7.38 58.49 +6.83 72.48 +7.35 123. 880 0.001
FBG ( mmol/L) 9.60 +3.52 10.99 +3.74 9.24 +3.49 2.671 0.073
UA ( mol/L) 312.60 +91.40 293.83 +87.66 330.36 +73.30 1.871 0.159
TC( mmol/L) 4.58 £0.84 4.81 £0.99 4.34 +£0.97 2.549 0.082
TG( mmol/L) 1.50 £0.43 2.23 +£0.56 1.90 £0.42 1.522 0.222
LDL - C( mmol/L) 2.89 £0.76 3.06 0. 80 2.58 £0.75 3.003 0.053
HDL - C(mmol/L) 1.22 +£0.23 1.11 £0.26 1.10 £0.33 1.220 0.299
hsCRP(mg/L) 1.78 £0.51 2.54 £0.46 3.49 +£0.56 11.508 0.001
HCY ( pmol/L) 11.69 +3.06 10.18 £3.30 10.85 +3. 14 0.304 0.739
FINS( pmol/L) 42.42 +10.83 41.39 +11.86 44.61 +11.69 0.153 0.858
HbAlc(% ) 9.28 +1.96 9.82+2.82 8.54 +2.25 2.944 0.057
HOMA - IR 2.51 £0.70 2.80 £0.82 2.55 £0.40 0.323 0.725

2.3 A ZBE0E RAI BYAREVE 5 Hr.3 41 AHHAE (P <0.05) ,3 #H 7 FBG FINS ,UA TG .LDL -
Cys C¥5 RHAT A =M (P 3 <0.05); A HH4F C .HDL - C .hsCRP .HbAlc HOMA - IR 5 RHI JGHH
% HCY 5 RHI A A (P <0.05) ,B 41/ BMI 5 KPE(P>0.05,%2),
RHI A AP (P <0.05) ,C A2 .\ TC 5 RHTL A

F2 3AEHEEMSESE RHAI B Spearman XS (v +5)

5 A#(n=40) B#4(n=40) C#(n=40)
r P r P r P

WRE(H) -0.064 0.694 0.176 0.276 0.493 0.001
IR (%) 0.405 0.010 0.008 0.962 -0.237 0.141
BMI(kg/m?) -0.240 0.136 -0.351 0.026 -0.069 0.671
Cys C(ng/ml) -0.317 0.046 -0.385 0.014 -0.516 0.001
FBG ( mmol/L) 0.037 0.820 -0.259 0.106 0.054 0.743
FINS( pmol/L) -0.272 0.089 -0.010 0.950 0.101 0.536
UA (wmol/L) 0.277 0.083 -0.063 0.699 0.163 0.316
TC( mmol/L) -0.041 0.801 -0.012 0.942 -0.347 0.028
TG ( mmol/L) -0.197 0.224 -0.262 0.102 0.048 0.771
LDL - C( mmol/L) -0.052 0.752 -0.265 0.098 0.114 0.485
HDL - C( mmol/L) -0.058 0.723 -0.053 0.746 -0.069 0.671
hsCRP( mg/L) 0.021 0.899 0.274 0.088 0.040 0. 805
HCY ( pmol/L) 0.560 0.001 0. 000 0.998 -0.130 0.422
HbAlc(% ) 0.053 0.745 -0.279 0.081 -0.016 0.921
HOMA - IR -0.156 0.336 -0.192 0.234 0.090 0.579
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3. RHI AH 2 K 28 0 Z2 328 1 [0l U9 20 47 < o 4F %
W5 FR 5 95 B2 UA _hsCRP ., Cyc C.TC . TG . HbAlc %54k
B AER RHIAE NS & il it Logistic 2 8 4 P10l
VA 53 B7 , 158 17 S AR R A i 1] U 2R 808 s oA TR1 A
BN AR Z RS RHL A, 4558
N HERR A B A8 5 A 20 R, UA  Cys C 5 RHI 7t
SEAROG (P ¥ <0.05) , M0 AF % 8 R 995 9% B2 L hsCRP
TC.TG 5 RHI TCH B AHEE (P 35 >0.05,% 3) , 4%
/NI Cys C F1 RHI MY REK, ML Cys C(hnifE
= -0.676,P =0.000) F} &2 AS (M K H R
(%3),

%3 RHIFMmMEZER Logistic B35 7

i H B SE triEfL B t P

T (%) 0.003 0.003 0.076 0.833 0.407
UA ((mol/L) 0.001 0.000  0.239  2.628  0.010

hsCRP(mg/L) -0.015 0.017 -0.071 -0.873 0.384
Cys C(ng/ml) -0.019 0.002 -0.676 -7.934 0.000
TC(mmol/L)  -0.089 0.073 -0.234 -1.221 0.225

HbAlce(% ) -0.009 0.018 -0.063 -0.532 0.596

it it

S EUNIRE S NI S EAER Ty 12 L e s
IR E B T2DM B AR R B m K A IR E
Fhas 2 B Rty ke DL G AR s PR T K il A
AR B T2DM BB B0k | BUE B B H WA I R
Z— R AR AR B K A 32 R e ™ T S
T DR B I A 3 R B R R AR AR R T L &
Pk AR oM EE . fE T2DM BE 1 AS R FY B,
HY T 22 L TR 00 Bl | 9 45 I AR A ER 3R B AN
YL 20T RE BT E IR R O (R 2R I
R CL 28 & A Ty R B A 2 1 TR 00, B BRI Y AS B
WPIRAST T LA P R T AR A AS BN R Y
g AR AR | R R RS AR Y kR R R R B F
o geas

3% Cys C J2 B F B A8 20 2 e 20 R 2 il
MR ZEAE ST, Cys CAVE B /NBR T /N
TR RN R A B H 22 IRORE 5T UE S, LT Cys C
JEH R AE SR DB RO AR B /N ERUE AT S 0 L
gtz — 1 AT LB, Cys C 1 3 ik il 45 e &
PV fif R 28 11 V7 fie - A v b 3 AR R B ST A
A5 BE A7 A 7 A R R S, 4 3 S A 4 T M B s
SR B A RE R, HF RS B0 BE R Ak BE B ) B
BRI Cys C 02 5 8 R RER N, F
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B PRI EREL , 2 2 BB IR A 2555 1R & 0k 1Y
ST fE R R

RHI 1% B A i AR 02 1T o (4 T8 81 il 48 N 5z 2 fg
Fri 75 2 5 A QIR A R, & B RHI HF 5 M M SRk
JEEE AR MR I PR b X PN Bz D) BE [ A5 (abnormal
endothelial function, AEF) € X, A5 ¥ AS F11
) RHI %4 1,677,

AWFFER I, Cys C HYKF-5 RHI B BEAFTE — &
A, ¥F T2DM B E AS B A b Cys C Y
B E S T H AL AR, XS5 Takahashi %5 Fl Koo
SRR S B, I RE 1Y 3 D R A S AL IR
BN N S0 L 5 A R, 2 S S0 i P S 2R AR A Y
Bom A% - IR WRANA, A TTE 2 AS By i — 20 kAR
K JE, Cys C & f 15 3l JJk ok FF B Je 21 213 1 R
W 05 Z AR, AT LR BRI Cys C 3 5 A1 3
o RXFPI GG SR B R RE A I RE 4 i A2 B A TE Y
SR AL PR R, S B W Cys © HE A INLAE 3R
T4 B A R, 7 T2DM BB AS WA ek A8 v | i 7
Hi Cys C &b h e 2 — R AR B2 iy i s 202 AR
SER MG Cys C /K5 AS B2 B2 A9 A G | Al g j&
ML T AN ER IS R

ARG Logistic PIHAMHT K B, UA Cys C 5
RHI #1567 Cys C J& T2DM & AS k4 KRN
FEEHE, MHEN , 7E T2DM M 3% P i Cys C
KT RE 2 (2 1 AS M & A KR, B0 & BR B
H T A0 PR 5 B |4 0% hsCRP Z 0BT 9 AS A
KRHZ . kil BE 41 i A1 J 57 52 3] 58 RE 1 R
MM E R R AS W FEARIEE S, Cys C HH
AR S PR 28—, 3 [ 41 7F 3l Jik SRy 38 /4 28 1 S, K
1T 5 3850089 A A5 A ) A
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