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53 . T2DM 24 NPDR £ f1 PDR £H (9 1 i B2 35 50 ( BMI) |
Wi (SBP) ¥4 & = T X BB 41 (¥ P<0.05) ,PDR 41/
SBP #7H] & = T T2DM 4H 1 NPDR 4H () P<0.05) ,NPDR
ZH A1 PDR 410 PR 95 5 72 3 B 8 =5 F T2DM 4 (3 P<
0.05) ,PDR 4 FRJp 9 72 B B2 = F NPDR 41 ( P<0.05)
XFREZH T2DM £H \NPDR 4H .PDR £H 40 A X % vh 25 i it A
(FPG) WHLIMZIEE 1 (HbAle) (SUA  CysC 7K -5 1% 7 ]
IR () P<0.001) , PDR 2H A% % J3 i 25 (1 AH [
FiE (LDL-C) . H i =g (TG) /K- & & F X a4 (¥ P<
0.05) , 1 /& %% B Jig £ (1 I [ 5 ( HDL-C ) 7K B AR T %
MR (P<0.05) , I SUA /KP4 FPG HbAlc TC TG 7K
SELEA K (r=0.564,0. 631.,0. 513,0. 408, P<0.001) ,
5 HDL-C,LDL-C Jo#H & (r, = -0.061,0.035, P>
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LDL-C JCH K (r, =-0.012,0.049, P>0.05) , FPG,
HbAlc TC, TG 2 Il i SUA . CysC /K FE5 M [H £ (P<
0.001), SUA. CysC Bk & F iU B #h & T 1 L ( AUC)
(0.892,95% CI: 0. 840 ~ 0. 944 , IR VE 71. 1%, $# 5 1
94.3%) .7 T H o /I AUC [ SUA (0. 807,95%CI
0.735~0.879, # J& M 69.9%, ¥ % V£ 75.5%) . CysC

(0.763,95% CI; 0. 684 ~ 0. 841, B 1 69.9% , F5 F
75.5%) ] (¥ P<0.05)
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Abstract

e AIM. To explore the relationship between serum uric
acid (SUA) and cystatin C ( CysC) levels with diabetic
retinopathy (DR).

¢ METHODS.: A prospective study.A total of 53 non-DR
patients with type 2 diabetes mellitus ( T2DM; T2DM
group) and 83 patients with DR admitted to the hospital
between May 2019 and May 2021 were enrolled. In DR
patients, there were 47 cases with non - proliferative
diabetic retinopathy (NPDR) in NPDR group and 36 cases
with proliferative diabetic retinopathy ( PDR) in PDR
group. A total of 48 healthy people in physical
examination center during the same period were enrolled
as control group. The serological indexes of all subjects
were compared. SUA level was detected by urate oxidase
method. The level of serum CysC was detected by
immunoturbidimetry. The correlation between serum
SUA, CysC and the other serological indexes was
analyzed by Spearman. The influencing factors of serum
SUA and CysC were analyzed by multivariate linear
stepwise regression method. The predictive efficiency of
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serum SUA and CysC for DR was analyzed by receiver
operating characteristic (ROC) curves.

¢ RESULTS: The body mass index ( BMI) and systolic
blood pressure (SBP) in T2DM, NPDR and PDR group
were significantly higher than those in control group (all
P<0.05). SBP in PDR group was significantly higher than
that in T2DM and NPDR group (all P<0.05). The course of
diabetes mellitus in NPDR and PDR group was
significantly longer than that in T2DM group (all P<0.05) ,
and it was significantly higher in PDR group than in NPDR
group ( P<0.05). The levels of fasting plasma glucose
(FPG), hemoglobin Alc ( HbAic), SUA and CysC in
control group, T2DM group, NPDR group and PDR group
were gradually increased (all P<0.001). The levels of low-
density lipoprotein cholesterol (LDL-C) and triglyceride
(TG) in PDR group were significantly higher than those in
control group (all P<0.05), while level of high- density
lipoprotein cholesterol (HDL-C) was significantly lower
than that in control group ( P<0.05). The levels of serum
SUA were positively correlated with FPG, HbAlc, total
cholesterol (TC) and TG levels (r,=0.564, 0.631, 0.513,
0.408, P<0.001), but they were not correlated with HDL-C
or LDL-C (r,=-0.061, 0.035, P>0.05). The levels of serum
CysC were positively correlated with FPG, HbA1c, TC and
TG levels (r,=0.524, 0.692, 0.395, 0.435, P<0.001), but
they were not correlated with HDL-C or LDL-C (r, =
-0.012, 0.049, P>0.05). FPG, HbAlc, TC and TG were
influencing factors of serum SUA and CysC levels ( P<
0.001). The area under the curve (AUC) in the combined
detection of SUA and CysC (0.892, 95% CI. 0.840-0.944,
sensitivity : 71.1%, specificity: 94.3% ), was significantly
greater than that of AUC [ SUA (0.807, 95% CI. 0.735-
0.879, sensitivity: 69.9%, specificity: 75.5%) and CysC
(0.763, 95%CI. 0.684-0.841, sensitivity: 69.9%, specificity:
75.5%) ] alone (all P<0.05).

e CONCLUSION: The levels of serum SUA and CysC
gradually increase with the aggravation of DR. The
combined detection of serum SUA and CysC can improve
the diagnostic and predictive efficiency for DR.

¢ KEYWORDS: type 2 diabetes mellitus; diabetic
retinopathy; serum uric acid (SUA); cystatin C (CysC);
clinical significance
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1 W RMTTE
1.1 3% FIEPERTE, BEH2019-05/2021-05 A B ik
A0 DR A 2 BUBESRHG (T2DM) SR 53 11 DR fE & 83
B 58 X5 4, DR 8 5 AR 45 05 17 9 728 ™ 8 R B2 Ay Oy
NPDR 41 (47 f4l) F1 PDR 41 (36 1) , [ i 326 5 i) 11 A e v
DR RE N 48 N XTRRZE . DA ARRHE: (1) BIFFG (3R
D PR 0 580 742 i PRA2 T 45 9 (2014 4F ) ) 1 T2DM
BWIRAES S (2) B AT T2DM B3 2432 52 IR I B | R IS 7¢
JCMAE G A A, HERRARE: (1) A MEETARS FHN
B R KU 5 (2) W DR A IR T B 52 5 (3) & I b
o EOE RS TN, A ZREYAES SR
RWEIT 2 8 G R 2 45l BRBE AR PR 2R 1 23w 4t
1.2 & HdERGEEEERGEXNHAZIAE G EA
GERHHEATUSCER T 5% A AR AR IS 1 i) B DR s B AR o
$8 40 ( body mass index, BMI) . U 45 F& ( systolic blood
pressure , SBP) JEF 5K s ( diastolic blood pressure, DBP) i
A 32 A B T K I ol ] A G il v A Y
JU&E A fasting plasma glucose, FPG) JKE #7600 4= H
B A AR AT AR T 1003 2R , £ 455 v 5 B e A 1 L [T e
(high density lipoprotein cholesterol, HDL - C ) | f JH [&] B
(total cholesterol, TC) K% J& f5 25 H H [& B ( low density
lipoprotein cholesterol, LDL — C) | H 7 = fig ( triglyceride,
TG) , i FOE Ak 1 21 25 11 23 B ASCKS: DA Ak 1l 20 25 A
(hemoglobin Ale,HbAlc) 7K, FRFR A AL BRI SUA 7K
-, g LR A I I T CysC & i

BEHF25 307 K FH SPSS 22.0 Git2p it iHE BRI
x£s TR, H ] Levene K30 5 25 57V | 22 40 ] oA H 50 I
R J7 22500 AR P LA LSD—¢ K, THECRORL LA
BN H A 27 LM HX KK, R Spearman FkAH
KATHTAH N L 2 R 2t 3 20 [l )3 43, i FH — 026
Logistic A9 43#T L7 SUA | CysC PYIEG FN 7 #2 SR H 32
R TAEERAE ph 26 (receiver operating characteristic curve,
ROC) Z3#T L7 SUA  CysC 5 S HLHE A K2 0 %) DR 50
AYCRE , PN K e A4S 2 T T A (area under curve, AUC) ,
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x1 NAZFHEERTRILR

205 BB P (F /2 ) AR (Xts %) BRFTRFL (XS ,a) BMI(X£S kg/m>) SBP(X+S,mmHg) DBP(X+S, mmHg)
i HEZH 48 23/25 59.41£5.11 - 22.14£2.05 120.32+5.26 74.15£6.04
T2DM 4 53 24/29 60.97+5.23 6.34+1.42 24.66+2.14° 124.65+6.54" 75.69+6.24
NPDR 4 47 23/24 59.87+5.33 8.94+1.59° 24.72+2.31° 126.84+5.32° 76.71+5.47
PDR 21 36 17/19 60.69+4.95 11.18+2.01°° 25.36+2.42° 131.42+5.18%° 76.68+5.32
F/X? 0.144 0.935 94.443 18.667 27.792 1.941
P 0.986 0.425 <0.001 <0.001 <0.001 0.125

T IR AR ARG " P<0.05 vs XTHREH ;°P<0.05 vs T2DM £ ;°P<0.05 vs NPDR 41,

x2 MAZKEMFFIEIRILE xxs
13 - FPG HbAlc HDL-C LDL-C TC TG SUA CysC

(mmol/L) (%) (mmol/L)  (mmol/L) (mmol/L) (mmol/L) (pmol/L) (mg/L)

xof R 48 543 +0.58  5.42+0.36  1.12£0.24  2.26+0.68 4.61x0.68 1.03£0.21  251.65+21.48  0.83x0.15
T2DM 4 53 8.62+0.97°  9.25+1.26°  1.11x0.21  2.41x0.61 4.85+0.74 1.76=0.20° 346.21+23.17°  1.16+0.18"
NPDR#4H 47  9.24+1.08"° 10.56+1.22"° 1.06+0.23 2.53:0.57° 4.9120.91 1.83+0.34" 384.62+24.95%° 1.41£0.28"°
PDR 41 36 9.87+£1.27%° 11.18+1.35%%° 0.97+0.18"° 2.63+0.61* 4.98+0.87 1.92+0.32° 451.41+25.72%°° 1.76£0.24%*
F 181.489 245.463 3.980 2.850 1.806 105.988 527.223 139.575
P <0.001 <0.001 0.009 0.039 0.148 <0.001 <0.001 <0.001

X IR A ERAAAS #* P<0.05 vs XTIRZH ;°P<0.05 vs T2DM 41 ;°P<0.05 vs NPDR 4,

AUC>0.7 /R UM e KL I, AUC e BHdH Z score K56,
DL P<0.05 HESAHGIFE XL,
2R
21 MAZKEEARZMEE VA ZRE T8 ER
DBP li 22 F ¥ LG it 22 8 XL (P>0.05), T2DM 4 |
NPDR #HF1 PDR #H 5 # i BML SBP I = T % 4,
S G E L (P<0.05) ,PDR 201 SBP ¥ 0] i &
T T2DM £ F1 NPDR #H ,NPDR 411 PDR 4185 FR 3 s 2 44
B & F T2DM 41, PDR 410 bR 3 9 A& B (2 &5 F NPDR
W, ZFASIFE L (P<0.05) , L% 1,
22 MAZKEFMBFZIERILE WHZKAH FPG,
HDL-C .LDL-C TG  HbAlc SUA ,CysC 7K H 45 2% R
AR L (P<0.05) , £ abniE— 20 P LA Ay 45
W2,
2.3 Mi#F SUA #1 CysC 7k F 5 M iEF I8 tr I HH X S 7
1% SUA  CysC /K FY FPG HbAle TC TG /K & IE
¥ (P<0.001) , 5 HDL-C .LDL-C Jo#H %4k (P>0.05) ,
W3,
2.4 EImi%E SUA #1 CysC 7k F iy & B = £ B3 4 47
FPG HbAlc TC TG J& L% SUA il CysC K5 K 2
(P<0.001) ,lL5& 4.5,
2.5 Mmi%F SUA #1 CysC 7k E 3t DR Fiill &g o A  IML7E
SUA Fll CysC BES KM AUC 3570 T BuG ) AUC, 22
FAGEEE L (P<0.05) WK 1,% 6,
3itit
T2DM S LI 15 22 8L 32 22105 PROAE IR (4 P9 43 b 35
BLACHI M , 8T R B 2 R | 2R DA (AR D 3 9 45
R, HET AR ARG PIRIT ik, IR B R A BTG
7, Tl I 2 s R R 2 T2DM R I
A RIAMERG 25 [ 2 Fh I L AT , 3% 28I K& i AL 5 T il
I RAE BRI B9 | B R AR i 2 8 SR e D IR

%3 [MiE SUA #0 CysC K F 5 MiFEFErrEE X S

_ SUA CysC

eIt - e ; e

FPG 0.564 <0.001 0.524 <0.001
HbAlc 0.631 <0.001 0.692 <0.001
HDL-C -0.061 0.761 -0.012 0.974
LDL-C 0.035 0.816 0.049 0.864
TC 0.513 <0.001 0.395 <0.001
TG 0.408 <0.001 0.435 <0.001

®4 FmiE SUA KT & EZ &R 54

Ei=L7D B SE t P 95%CI

FPG 0.566  0.264  4.156 <0.001 0.247~0.885
HbAle 0.4435 0.141  3.048 <0.001 0.158~0.729
TC 02695 0.111 2324 <0.001 0.018~0.521
TG 0.371  0.123 2736 <0.001 0.108~0.634

®5 BNaMiE CysC /kPEHEEELMEEITHH

b B SE t P 95%CI

FPG 0.5475 0.226  3.681 <0.001 0.187~0.908
HbAle 0.5395 0203 3.412  <0.001 0.216~0.863
TC 0.3585 0.106  2.654 <0.001 0.106~0.611
TG 0.4125 0.198  2.869 <0.001 0.113~0.712

S5 245 Hf DR OB T2DM 3 WA M IE & e 2
NPDR == % 2 iy 00 o B i A8 25 Y6 O = A Lt 5 9, 1k
ISP 740 0004657 300 375 2 3 i 2 7 | ) A0 D) R e, >4 i B 3R %
Bf, A FEE N FRE" . PDR 2484 &8 %, I
ELT LAV A 0 5 % P i A e A B 0 (FL ] B o A
MBS 25 5 A AL, A b A B 2F 2 48 5, 34 i 4
PO o 9 IRLRG: | A o) 28 ] B & A A A P OB R, A
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% 6 IMi%F SUA #0 CysC 7k F 3t DR FflIsaE 4 4

eIz AUC W H

P 95%CI U (%) PR (%)

SUA 0.807* 406.241 pmol/L
CysC 0.763* 1.381mg/L
SUA FI CysC B 0.892 -

<0.001
<0.001
<0.001

0.735~0.879 69.9 75.5
0.684~0.841 69.9 75.5
0.840~0.944 71.1 94.3

1 :*P<0.05 vs SUA F1 CysC A,

1.0

0.87

0.6

R

0.4

HEEIOR
—SUA
—CysC
— A
— Bk

0.2

0.0 T

0.0 0.2 0.4 0.8 1.0

0'6
145 5 1
1 Mi% SUA #a CysC 7k EXF DR Fill 2 8e 4747,

SR E & AR AR AR RS & B T2DM
B NPDR 41 #1 PDR 41 [ 44 ) BMI, SBP # fat [ A\ 2
PRI W T E A, PDR 41 Y SBP W W T
T2DM £ #1 NPDR #H , - H. NPDR 2 F1 PDR 254 FR 95 o
T T T2DM 41, PDR 21 8 JR 9% 5 F2 B &2 &= F NPDR
Y1, Mg RS SeER Y AR, PTRE R DR R PR E
RO A L5 K, e fi BRE N 2 A 5 ik 9 o DU 38 K, R
P I AR e s MLAAOHE 1R I 28 AL R 2 e (R S BB 103
ZAL AN B s bk, 4 B /N bk A Ak XU , 38 o i 4 Y
25 VIR B A, 5 RS IS AR A AR BE T 3, e 4 2
s E T

DR J& T AN AL i M AR | LR A= 55 40 b 28 A8 PR A AE 5%
VIDGZR WM A0 P 114 52 0l J2 B 2806 8% 3Z 25 LA B
28 52 T 4T L 14 32 347 5 2R 5 045 2R B AR O A Bk A, L
HYS I AL B R B A% AL FE A R R AT B RN
R0 A B A 28 AR 4 DR 8 S P B SR A B A BIL ) A2
PR R Ty BE B A S AR R 5T A BR i N R
T2DM NPDR ,PDR H Z 1K N ) FPG . HbAlc /K5 P H
BT R B A IR R AR LA et 22 5 g
JE5 SOk S 4 a5 5L R SO L, FPG ., HbAlc f&
T2DM £ 5 M 7K T ) 175 0 1 A s 6 s, KOS T o 2
FH AR 7K F 0 15 00 % 2% , AR Uk 45 S 136 BH T2DM  NPDR |
PDR F835 A5 1 52 80 HH 28 9 fon e 34,

SUA E757E T2DM 3ty DR i #2 v & % 8 5L/
W A 5 4 B B AR AF 5% 2 BH ] B 5 80 2 - i A Rk
KRG AN B —F A E R BOR AR S 1l 4577 18 ALY 38
B O A e A R DRIR HL A i A VR T, 394 560 40 i
ORI AN G 1Y | E -3 18 VAR ¥ DN 51 74 il |
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TR BERR LA 1 B Ok X JBR 8 2K 77 A RO, SR I
SR A YU R RABUER L CysC B TR AR
B MR SRR, S S A SeT s
BEIT R ARG FE PO SR8 DL K R SN A 3 T TE IfiL
BRI . R BRI LT, CysC AL
R [P A D, I LA B . AR5 &
BRI T2DM NPDR  PDR % 4 P 9 SUA | CysC 7k
RPN E TR AR B EIR AR AR A e
Z 5 [AIHA &% B FPG \HbAlc \TC TG /KF5 SUA CysC
KR IEARDCTF HadJE SUA | CysC BYSZ IR A 2R, UL b
DR 17 7 25 A% B I =17 1L %5 SUA | CysC /K -2 8 Tt
SUA BARTEA: FIUIRZS T X il #h22 R A R I B AE
AR TR S e SERE K2 L A P 8, 77 AR TR R AR
PO, VB ETH o R =5, CysC B LR fi 7= vl
Xof PR 2R 7 AR SO VR SRR A 7 A RE B N, e
HE R AR RIS DR A B 45 2R A v I
BKF BT B A 350, BT LA CysC 5 DR R AEFFAER R
AR AR BFFE 0 K BRIMLTE SUA | CysC BEA K ] LR i
DR 2 B RE

25 F TR LG SUA | CysC 7K F-7E DR £ &1k K-
BTSNy <RI H [y i O S A E S kR TAREIRYIE N S
A K AT 2 = DR 2 Wi BN AL RE
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